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lo build in miniature requires a thorough under- 
standing of the larger models, plus special skill in 
microscopic detail 
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Tapping and drill 
ing machine driven 
by % H. P motor 





i Buffing and polish- 
= ing machine driven 


by 44 H. P. motor 
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Large boring mill 
operated by G-E motors 


Tiny G-E Motors 
Are No Exception 


HE mention of a trolley car, hydro- 

electric plant, or any other prominent 
use of electricity, invariably brings the 
G-E trademark to mind. 


But every day this same company is 
producing thousands of tiny motors as 
well. The knowledge and research re- 
quired to build one-twentieth horse- 
power motors for hand drills or jewelers’ 
lathes may be just as great as that re- 
quired for a huge boring mill motor or a 
unit to propela battleship. The skill and 
care in manufacture is even more ex- 


acting, because of the miniature dimene 
sions and the quantities produced. 


Manufacturers of small motor driven 
devices of the highest grade recognize 
these facts, and secure the advantages 
of long time motor service by building 
G-E motors into their machines. 


Inherent quality may not be evident to 
the casual observer; in fact, the motor 
itself is often concealed; but the man 
who investigates, recognizes the value of 
a quarter of a century’s successful pro- 
duction and application of G-E motors to 
all types of electrically operated machines. 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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The True Role of Water Power 
By C. D. Wagoner : 


FTER 10 years of contention and a serious drain 
A on the coal and oil fields throughout the country, 
the door has been thrown open for “white coal” to 
serve industry and the home by the signing of the 
water power development bill. The vast water powers 
of the country may now be utilized. 

Fifty million horse-power comprises the total, both 
steam- and water-generated, now in use in the United 
States. It is conservatively estimated that as much 
more cun be developed by utilization of the water 
power resources. The Department of the Interior has 
placed the potential water power at 60,000,000 horse- 


power of which but 10,000,000 is now developed. This 
saves the country upward of 33,000,000 tons of coal 
annually. 


Assuming that a steam-produced horse-power gener- 
ated daily for 12 hours 
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hew sources of petroleum fuels and new fuels of non- 
petroleum nature. 

In this country the production of oil has already 
passed its peak, and in the world as a whole it will 
in a comparatively few years become of diminishing 
importance as a power producer, according to experts. 
There are still large reserves of coal in this country, 
though the greater ones are in the distant West, and 
the coal-producing countries are still far from ex- 
haustion, but with the double price of coal, due in 
part at least to the increased cost of getting it out 
of the ground, coal-made power will be on the steady 
rise, it is predicted. In the creation of power, coal and 
oil -are consumed and cannot be replaced. Therefore, 
it is asserted, the country which in future competition 
depends wholly or in great part on coal and oil power 
will be in a position of increasing disadvantage. On 
nll these grounds the full development of our water 
power is something to which we must give attention. 
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telegraphed that the propeller was performing very 
satisfactorily, and congratulated the Panama Canal on 
“a difficult repair well carried out.” 


The Rate of Speed at Which Bacteria Travel 


HEN one observes by means of the ultra-micro- 

scope the germs moving in a suspended drop of 
liquid one is frequently struck not merely by the fact 
that the form of the trajectory differs according to the 
species, but also by the difference in the rapidity of 
travel, which is often very considerable. Some of them 
move almost indolently, while some travel with great 


agility in one direction or another, and still others 
cross the field of observation at such a rate of speed 
that they give the impression of the flight of an arrow. 


The average speed of each species of bacteria can 
he approximately calculated if one takes care to follow 
the course, in a drop containing only a 
few germs, of the individuals which cross the field as. 

nearly as possible along 


suspended 








throughout a period of 
twelve months requires 
the consumption of five 
and one-half tons of 
coal, the substitution of 
50,000,000) horse-power 
from water should make 
an annual saving of 
275,000,000 tons of fuel 
and avoid the movement 
of 7,000,000 freight cars. 
The economic gains, if 
we made use of our fall- 
ing waters, would be 
tremendous, yet there is 
in service today but 
10,000,000 horse-power 
developed — by hydro- 
electric plants. 

It is not contended 
that water power can 
entirely take the place 
of coal. In some in- 
stances a_ substitution 
for “black coal” cannot 
be made, but as a sup- 
plement it will add 
greatly to the total, pull 
down the average cost 
per unit, set electricity 
to work in the home far 
more extensively than 
at present and bring 
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the line of the diameter, 


from one point to the 
opposite point on the 
circumference 

Mr. G. Sanarelli, the 
Director of the Insti 
tute of Hygiene of the 
University of Rome, 
continuing the re 


searches previously 
made by Gabritschew 
sky, Stigell and Leh- 
mann, and Fried, has 
determined the speed at 
which the cholera vib 
rion travels when the 
surrounding tempera 
ture is 25 degrees Cen- 
tigrade, with cultures of 
various stocks 24 





hours 


old developed upon 
agar-agar and _  after- 


wards painstakingly di 
luted in the 
the guinea pig 
He found that the 
apparent average speed 
of motion is 1) centime- 
ters per 
actual speed correspond 
ing to this is 0.125 milli 
meters per second, é. e. 
7.5 millimeters per min- 


serum of 


second; the 


Y 
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about such public com- The shaded section in each circle indicates the developed water-power of the State; the unshaded section that which remains un- ute or 45 centimeters 
forts as the substitu- developed. No attempt is made to compare or even to state total developed or potential horse-power for the several States as per hour. However, 
tion of electricity for against each other, but merely to show how far each State has gone in the utilization of such resources as it has. these figures are inca 
coal has done on some The extent to which the States of the Union have harnessed the power of their white coal pable of giving an idea 


of the larger railroads. 

But the power of our water can never completely 
replace the use of coal and oil for power purposes. 
While the new Federal legislation is a big forward 
step in fuel conservation, the maximum possible hy- 
draulic energy of the nation is little more than the 
total energy which we now produce from coal and 
is about equal to the present total energy consump- 
tion of the country including all forms of energy. This 
means that the idea that when coal once begins to fail 
we may use the water power of the country as the 
source of energy, is, and must remain a dream. If 
all our potential water powers were developed and 
every rain drop used, it would not supply our present 
energy demand. Thus hydraulic energy may and 
should supplement that of coal, but can never entirely 
replace it as a source of energy. This probably is the 
Strongest argument for efforts to increase the effi- 
ciency of our methods of burning coal, and to place at 
the disposal of the internal combustion engineer both 





Repairing the Propeller of a Destroyer 


HE Panama Canal Record describes an interesting 
repair made on the starboard propeller of the 
destroyer “Thornton,” in the 1,000-foot dry dock at 
Balboa in May. The propeller had been damaged by 
touching one of the banks while in transit through the 


Canal. The ends of the blades had been turned back 
through half of a circle. The blades were straight- 
ened and brought back to their original surface. 


Cracks were welded, the broken tips of two blades were 
repaired by burning (casting new metal into a mold at 
the end of the tips so that it fused with the old metal), 
and the propeller was balanced and replaced. 
Inasmuch as this is a high-speed turbine propeller, 
transmitting heavy horse-power and attached to a light 
hull, lack of balance or truth of surface in the re- 
paired propeller would have set up a serious vibration. 
After the destroyer had gone to sea the commander 


of the dizzying rapidity 
of the vibrion as seen in the microscope. This is be- 
cause the impression of speed obtained does not depend 
upon the effective speed but upon the angular speed. 


Regarded from this point of view the motion 
of the cholera germ give the same impression 
as a train passing in front of an observer at 


a distance of 40 meters at the rate of 16 meters per 
second or 57.6 kilometers per hour. The cholera germ 
travels at a much faster rate than any other microbe 
examined by Mr. Sanarelli, moving three times as 
fast as the B. prodigious and the B. pyocyanus, five 
times as fast as the B. typhus, ten times as fast as 
the coli bacillus and the Proteus vulgaris, and tweive 
times as fast as the B. megatherium., 

Since all of these bacteria are provided with a num- 
ber of cilia, while the cholera vibrion rule 
only a single one, the rapidity at which microbes move 
appears to bear no connection with the number of 
their organs of locomotion. 


has as a 
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) f irnal is to record accurately and 
lu / the latest acientific, mechanical and industrial 
ne the y is a eekly journal. it is in a posi 
tiv ounce resting developments before they 
” hed clas her 
iior a ols to have submitted to him timely 
4 e for these columns, especially when such 


’ ‘ ire acco manted by photographs 


New York and the Proposed St. Lawrence 
Waterway 


Ek have alread yone on record as being 
pop ven so far as New York State and City 
re concerned, to any diversion of effort from 

t ecentlh ompleted barge canal to the proposed 

waterway th ic<h the St. Lawrence River This does 

I ean " e at opposed to the St. Lawrence 

pr ‘ t i) the contrary, we believe that as 

in engineering project it is feasible and that commer 

wi ultimately prove to be of great benefit 

not ly te the Western States but to the State of New 

Ye ul e tdustrial centers which lie between 

Erie Ca nd the Canadian border. 

Dhe Erie ¢ ccomplished fact excellently 

Ww g¢ everywhere today its full depth of 

twelve eet of water, it remains now to furnish the 

‘ ls to its success: first, adequate 

roughly up-to-date terminals with public grain 

ors at-Buffalo a New York; and secondly, the 

bec il operation, limited though it is, 

ind th ule of the present Federal-owned barges to 

ri perators—this last a movement which would 

en irage private capital to construct a fleet of barges 

idequate to handle the growing traffic of the canal 

W re gimong me who believe that if these things 

” done, the new waterway between the Great Lakes 

indi New York Harbor will fulfil all the promises upon 

" the State was fed to commit itself to the labor 
and cost of construction. 


rhe St. Lawrence project is of a totally different 


character from that of the State Barge Canal. An 
International Joint Commission.is conducting a series 
of hearings, both In Canada and the United States, de- 
signed to gain information and gage public sentiment 
ipon a scheme for deepening the St. Lawrence River 
so that it an be used by vessels drawing at least 
25 feet of water rhe work would be done jointly by 
the United States and Canadian Governments. The 
latter has already spent much money upon the St. 
Lawrence route and is committed to further expendi- 
tures. At present tt is reconstructing the Welland Ca- 
nal, which is to bave a depth of 25 feet, the total cost 


of this work being a it one hundred million dollars 


The work is about one-third completed; but it is real- 


ized that the full benefit of this outlay cannot be 

secured unless the St. Lawrence is rendered navigable 

te similar depth. The distance from Lake Ontario 

to tidewater at Montreal is 181 miles, and the work to 

be done in deepening the river will be confined to 46 
es of this distance 


The great delay in moving last year’s crops, which 
was due to the congested state of the railroads, has 


naturally stimulated interest in the proposed St. Law- 


rence waterway ind it is believed that if deep-sea 
ships of from 5,000 to 9,000 tons could pass freely be- 
tween the shipping perts of the Great Lakes and the 
various 1x ‘ the world, not only would the wheat- 
grow ity erests of our Western States be benefited, 
bu ” 4% iid be a very considerable development of 
| vl ! 

On the ther h 1. it ist not be forgotten that the 
St. Lawre ‘ ‘ always labor under certain 
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serious disadvantages which can never be removed. 
lor several months of the year the river is closed by 
ice; and furthermore, even when the river is clear, it 
is subject to fogs which, as many disasters have 
shown, render navigation hazardous and naturally tend 
to increase insurance charges. 

To many of us the incidental advantages of open- 
ing this waterway seem to be of even greater promise 
than its direct advantages as a deep-sea route from 
the Lakes to the Atlantic. The incidental advantages 
are that the fall of the river and its great volume 
open up large possibilities of hydraulic-electric develop- 
ment. Thus, in the so-called international section, the 
river falls 91 feet in 68 miles, and in the Canadian 
section it falls 180 feet in 70 miles. Preliminary 
study of the question would indicate that in view of the 
uniform and heavy flow of water throughout the year, 
the improvements of the river for navigation will make 
available a sufficient volume and head of water to 
produce approximately four million horse-power in the 
stretch between Lake Ontario and Montreal. The esti- 
mated cost of the necessary improvements runs up to 
three hundred million dollars; but it is believed that 
the full development of the hydraulic energy would 
provide sufficient income to pay interest upon the whole 
cost of the work. So rapid has been the improvement 
of long-distance transmission that the power thus de- 
veloped could be made to serve the upper half of New 
York State, including the cities that border upon the 
Erie Canal, and it would also be available in New 
York City and throughout the greater part of New 
England. 

The resulting reduction in coal consumption and the 
idwer cost of power to the industries ghould appeal 
strongly to such a manufacturing center as New York 
State. The Western States naturally are more in- 
terested in the improved navigation. In any case, this 
project is too large and contains too much promise for 
the future to be ignored or actively combatted by the 
people of this State. When the Government engireers 
shall have finished their surveys and a detailed and 
reliable report on this great project has been presented 
and passed upon by the International Joint Commission, 
the city and State of New York will be in a position to 
judge dispassionately of the merits of the problem. 
Meanwhile, it will be a good business policy to bend 
every effort to the development of our own recently 


completed waterway 


Admiral Benson on Our Merchant Marine 


S a declaration of the aims and policy of our 
Shipping Board and a statement of the scope 
of its operations, the recent address of its chair- 

man, Admiral Benson, will be welcomed by those who 
are following with close attention the operations of 
that great governmental institution. It is to be re- 
gretted that public interest in this matter is not more 
widely spread. For not alone are the maritime States 
and, more particularly, the leading ports of this country 
concerned in our merchant marine, but the great in- 
terior States, if they could only be brought to realize 
it, have an interest that is equally vital. 

We are glad to note that Admiral Benson at the out- 
set deprecates the notion that our great shipbuilding 
effort is promoted merely by a spirit of rivalry. He 
points out that the operations of the Shipping Board 
have grown to their present magnitude as the result of 
war conditions. Previous to the war we were content 
to see our commerce carried in the bottoms of other 
nations, and it was not until we were urged by our 
allies to engage in shipbuilding on a stupendous scale 
that we attempted to rehabilitate our fast diminishing 
fleet. At a time when the civilization of the world was 
at stake we were told that the crying need was for 
ships and yet more ships. How promptly we responded 
is a matter of record, and the coming of the armistice 
found us at the high peak of our effort. 

The Shipping Board came into existence several 
months before we entered the war, and its real pur- 
pose was to serve as a regulatory body of shipping, 


with vast powers that could be utilized to build up our 
merchant fleet. The magnitude of our accomplishment 
is seen in the fact that between the declaration of war 
and the time when our men were ready for hostilities, 
95 per cent of their supplies and about 45 per cent of 
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the men themselves were carried over in American 
bottoms. 

We have a total deep sea fleet of over ten million 
tons; more than half of this is represented by the 
Shipping Board fleet; and naturally the latter includes 
the newest and most efficient of our vessels. Having 
this fleet, and our production of merchantable goods, 
raw and finished, being greater than ever before in our 
history, it is the purpose of the Shipping Board to 
bend every energy to the carrying of these supplies, 
or at least of the greater part of them, in American 
bottoms. Admiral Benson states that it is essential 
that the world should understand that while we fully 
appreciate the service hitherto rendered by other na- 
tions, we are now ship-independent in the development 
of our ocean-carrying trade. 

We are glad to note that the chairman goes on record 
once more as being thoroughly in favor of private 
ownership. He tells us that he would use his influence 
to bring it about “that not only my own but other 
governments be brought to a point where they fully 
agree to retire absolutely from ocean carriage,” since 
this would mean only uneven competition with the 
private owner. “We are endeavoring to do this,” says 
the chairman, “as quickly as possible—and the law 
demands it.” 


Radio Control of Naval Units 
OWN through the long history of naval warfare 
and particularly during the last fifty years of 
it, successive inventions have been hailed 
upon their appearance as being “revolutionary.” 
Armor plate, the rapid-firing rifled gun, the torpedo, 
the torpedo boat, the submarine and now the airplane, 
have been quoted as destined to turn everything naval 
upside-down, and lead overnight to the scrapping of 
the existing instruments of battle and the substitution 
in their place of the new wonder. In varying degrees, 
but in infimitely less measure than was predicted, the 
successive inventions have modified the art, or rather 
the instruments, of naval warfare; but not once have 
they revelutionized it. The student of naval history 
will find that these predictions have come mainly and 
almost exclusively frum the pen of the layman. Rarely 
is it that the professional mind leaps to extravagant 
and over-hasty conclusions of this kind. Occasionally 
it does, and for proof of it we have only to bear in 
mind the recent pronouncements of Admirals Sir Percy 
Scott and Lord Fisher. 

Just now we are beginning to hear about the great 
possibilities of distant radio control of naval weapons 
which hitherto have required direct manual control. 
Experimental work carried on during the war proved 
that such control is possible, under favorable conditions, 
to an extent which before the war would have been 
scouted as quite impossible. Thus, it was shown that 
an airplane could be loaded with high explosives, sent 
up into the air without any pilot aboard, and directed 
by means of a new radio-control system installed on @ 
pilot machine. It was proved that this controlled ma- 
chine with its high explosive charge could be flown 
in the desired direction and made to strike unerringly 
any desired objective. 

In other experimental work, carried out, like that to 
which we have just referred, under government aus- 
pices, it was proved that a torpedo may be steered 
into contact with its objective by means of radial im- 
pulses sent from an observing pilot plane flying over- 
head. Doubtless in the recent bombing of the old battle- 
ship “Indiana,” use was made, if not of the same 
electrical appliances, at least of the same general 
princiyle. In this case, the “Indiana,” without 4 
single man aboard, steaming at ten knots was steered 
through radio control from the U. S. S. “Ohio,” which 
maintained a distance of about five miles from the 
moving target. 

It is too early to predict to what extent radio con 
trol can be substituted for manual control in aiming 
and firing the tremendous weapons which modern int- 
vention has placed at our disposal. If, for instance, 
the course of a torpedo can be controlled from an air- 
plane and further experimental work fulfils the promise 
that is contained in this new method, we shall come 
nearer to revolutionary changes than ever before. This 
efficiency under war conditions, however, has yet to be 
proved. 
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Electricity 

Electrically Deposited Thermocouples.—A method 
of constructing thermocouples in which one of the ele- 
ments is deposited electrically on a core, which consti- 
tutes the other element of the couple, is described in 
a recent issue of the London Hngineer. In particular 
the couples investigated are those in which constantan 
is used with either silver or copper. 

An Are Splitter to lengthen the life of contactor 
tips has just been developed by a leading electric com- 
pany. It consists of a refractory element which is so 
placed in the are box of the magnetic blow-out as to 
project into the path of the are, thereby forcing the 
are to pass around it and thus increasing its resist- 
ance, causing it to rupture more rapidly. The are 
splitter is immediately above the contactor tips. 

Alternating or Direct Current Bell.—There has been 
developed an electric bell which operates equally well 
on alternating and direct current circuits of the proper 
voltage. Tle bell is designed so that the speed of the 
hammer is independent of the frequency of the current. 
A new principle in bell construction is used, consisting 
of a buckled steel spring coupled to the armature so 
that each stroke is very positive in action. The coil is 
wound on a laminated core and the hammer is under 
the gong. 

Carbon and Commutator Wear.—It is said that al- 
though sparking voltages are the same in direct- 
eurrent and alternating-current machines, the same 
sparking voltage may give widely different results un- 
der different conditions in either type of machine. Ex- 
periments are cited to show that the current density has 
an appreciable influence upon the arcing at the brushes. 
The influence of temperature and speed upon brush and 
commutator wear is also taken up in a recent issue of 
the Journal of the American Institute of Electrical 
Engineers. 

Defects in Lead Cables.—While it is possible to 
detect the approximate location of a defect in a lead- 
covered cable, it is impossible to remedy the defect and 
recover the cable at that point without recovering the 
entire cable. It is sometimes necessary to strip the lead 
covering from a cable in order to reach a defect that 
has been discovered during a test, and make the 
necessary repair. Then the bare cable is again passed 
through the lead coating machine in order to replace 
its covering. This work necessarily involves a great 
expense, but it seems to be part of the business of 
making huge cables. 

A Double-Filament Lamp.—Twice the life of the 
usual gas-filled lamp is the aim of a manufacturer 
who has recently introduced a double-filament lamp. 
This new lamp is placed in the ordinary socket in the 
same manner as the common type of lamp, and looks 
and operates in the same manner as the ordinary lamp 
up to the point where it burns out. Then the bulb 
is unscrewed from the socket, but, instead of throwing 
it away, a little cap is removed from the end of the 
base and the lamp is again put back into the socket. 
The removal of the little cap from the base brings the 
terminal of the second filament into place and allows 
the same lamp to be put back in service. Both the 
filaments are of equal wearing qualities. 

Has the Incandescent Lamp Limit Been Reached ?— 
Judging by the desire on the part of several incan- 
descent lamp manufacturers to edge away from the 
one-half watt per candle-power rating of gas-filled 
tungsten lamps, it appears that we have been pushing 
tungsten filaments pretty hard. That is to say, we have 
about reached the absolute limit of tungsten filaments 
at one-half watt per candle-power rating, and if any- 
thing, we are too near the fusing point to make for 
good practice. It appears that greater efficiency with 
incandescent lamps can only be obtained if we discover 
some new filament material or a gas which is more 
suitable than nitrogen. Either of these possibilities 
Seems remote. 

Color Screens for Window Lighting.—A develop- 
ment that promises to be an outstanding feature in 
the practice of show-window lighting, and one that will 
have an influence upon every other branch of illuminat- 
ing engineering, has recently made its appearance. 
Heretofore various devices have been resorted to for 
producing colored lighting effects, such as dipping the 
electric lamps in suitable dies, using sheets of colored 
glass, making the lamp bulbs of colored glass, and so 
on. But in every instance the heat of the lamp has 
ruined the colors. The latest device, which is reported 
to be a complete success, consists of a metal frame sup- 
porting a slide of colored gelatine which is held in 
place by a fine steel mesh. The slide slips in the fran’ 
and the latter, in turn, fits over the lamp reflector. I-: 
this manner the colors may be readily changed by in- 
serting the desired slide. The colored gelatine holds its 
color remarkably well and is non-inflammable, 
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Science 

Tree Rings and Climatic Fluctuations.—For nearly 
twenty years Prof. E. A. Douglass has been studying 
the annual rings of trees, as found in various parts 
of the world, in quest of information concerning the 
history of climates. A complete account of his studies 
and their results is set forth in Publication 289 of the 
Carnegie Institution of Washington, “Climatic Cycles 
and Tree-Growth.” Professor Douglass began with 
investigations on yellow pine in Arizona. By compari- 
son with meteorological records he established the fact 
that the thickness of the annual rings seen in cross 
sections of the trees varied with the yearly rainfall. 
Having determined this relation for the comparatively 
brief period for which weather records were available 
he argued that the relation held goo¢ for earlier pe- 
riods, and that sections of old trees would therefore 
furnish a record of fluctuations of rainfall for hun- 
dreds of years. His plan has been to study a group 
of trees of various species, appropriately located, for 
each region embraced in his investigations, and he has 
worked out some ingenious methods and mechanical 
devices for making his analyses and determining 
periodicities, etc. Sections were obtained from many 
parts of the United States and Europe, and, in the 
case of the Sequoias of California, the record has 
been extended back more than 3,000 years. Among the 
interesting discoveries announced by Professor Doug- 
lass is the fact that practically all the groups of trees 
investigated show the sunspot cycle or its multiples. 
There is also found a complex combination of other 
cycles, including a prominent cycle of about 2 years. 

Duration of Thunder.—It is impossible to assign 
any theoretical limit to the duration of continuous 
thunder since the sounds of many successive lightning 
discharges may rumble so long as to merge into one 
another. In some cases the noise of wind and rain, 
accompanying the thunderstorm, may be so mingled 
with the thunder as to help produce the effect of a 
continuous rumble. The chief factor in the prolonga- 
tion of a peal of thunder is the difference of time re- 
quired for the sound to travel to the observer from 
different points along the path of discharge, which 
may be a mile, or perhaps several miles, in length. 
Under some conditions reflection of the sound from 
clouds, hills, ete., further prolongs the peal. But the 
Indian thunderstorms are notoriously violent, though 
comparatively harmless. According to Mountstuart 
Elphinstone, the setting-in of the monsoon in India is 
accompanied by such an electric convulsion “as can 
scarcely be imagined by those who have only seen that 
phenomenon in a temperate climate. It generally be- 
gins with violent blasts of wind, which are succeeded 
by floods of rain. For some hours lightning is seen 
almost without intermission; sometimes it only illu- 
minates the sky and shows the clouds near the horizon ; 
at others it discovers the distant hills, and again leaves 
all in darkness, when in an instant it reappears in 
vivid and successive flashes, and exhibits the nearest 
objects in all the brightness of day. During all this 
time the distant thunder never ceases to roll, and is 
only silenced by some nearer peal, which bursts on the 
ear with such a sudden and tremendous crash as can 
scarcely fail to strike the most insensible heart 
with awe.” , 

The Water-Supply of Armies.—In a recent lecture 
by Lieut.-Gen. Sir Thomas Goodwin, K.C.B., of the 
British Army medical service, on the remarkable pro- 
gress made in many lines of military hygiene during 
the war, much novel information was presented con- 
cerning methods of purifying the water-supply. Be- 
fore the war dependence had been placed largely on 
the use of filter-candles, but they proved unsuitable 
for active service conditions and were replaced by 
chlorination. Chloride of lime in the form of bleach- 
ing powder was used throughout the war as the means 
of dealing with all water-supply, either in bulk, as in 
the big “water-points,” or on a smaller scale. Special 
water-tank companies were eventually organized. 
These units were able to collect, filter under pressure 
through sand, sterilize by chlorine gas by means of an 
ingenious regulator, and transport large quantities of 
vater wherever the motor-lorry could move. Along 
waterways barges were used for the same purpose. 
Any flavor of chlorine was removed by a “dechlorinat- 
ing” process with sulfur dioxide gas. The new water 
units were also effective in testing water for mineral 
poisons. The success of water chlorination in the field 
led to its application to the municipal water-supplies at 
Boulogne and Rouen, The Americans adopted a simi- 
lar scheme in some of the larger French towns occupied 
by their troops. Generai Goodwin points out that a 
result of the war has been the recognition of the 
sanitary service of the army as an organized depart- 
ment, and has aroused general interest in preventive 
medicine on the part of civilians, 
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Fate of the “Leviathan”.—Admiral Benson, being 
questioned as to the use to which the “Leviathan” is 
to be put, admitted that the situaion was a very 
trying one. He stated that it was difficult for any one 
firm, in the present state of the money market, to raise 
the necessary funds to buy the ship and recondition 
her. The United States Mail Steamship Company made 
an offer of three million dollars, provided the Shipping 
soard would make a loan of six million dollars to the 
company for reconditioning. Another condition of the 
offer was of 25 per cent of the net earnings of the 
vessel to the Board for ten years. Admiral Benson 
stated that personally he felt inclined te accept this 
offer. 


American Shipping in Our Carrying Trade.—A re- 
cent United States Shipping Board survey of vessels 
entering and clearing in the foreign trade with cargo 
for the first six months of 1920 shows that a total of 
15,558 vessels of 86,931,700 deadweight tons have 
entered and cleared U. 8S. ports in the six months end- 
ing June 30th, carrying 37,398,184 long tons of cargo. 
Vessels under American registry to the number of 
9,550 (61.4 per cent of the total vessels) aggregating 
51,534,620 deadweight tons (59.3 per cent of the total 
tonnage) carried 22,724,217 long tons of cargo (60.8 
per cent of the total cargo carried). The American 
vessels carried 44.1 per cent of capacity load and the 
foreign vessels 41.5 per cent; the average for all flags 
being 48 per cent of capacity. 

Economy of Electric Drive—In a paper before the 
Institute of Marine Engineers, Captain W. P. Durtnall 
gives some authentic figures showing the relative econ- 
omy of the reciprocating engine, of the electric drive 
and of the geared drive. These figures were estimated 
by the operating engineers of the “Florida” and 
“Utah,” fitted with Parsons turbines, the “Delaware.” 
with reciprocating engines and the “New Mexico,” 
with the electric drive. The relative steam consump 
tion per effective horse-power hour at twelve knots 
was for the “Florida,” 31.8; the “Utah,” 28.7; the 
“Delaware,” 21.0; the “New Mexico,” 17.3, At twenty 
one knots the relative figures given are: “Florida,” 
13.0; the “Utah,” 21.0; the “Delaware,” 21.0; and the 
“New Mexico,” 16.4. 

Activities of the Shipping Board.—Shipping Board 
vessels carried during the last fiscal year a tota) trade 
of 20,615,402 tons, which passed in and out through 
49 United States ports. That there is a marked con- 
centration of this carrying trade is shown by the fact 
that 26 of the 49 ports handled over 90 per cent of the 
entire tonnage moved. New York stands first with 
27.9 per cent, and Baltimore and Philadelphia next, 
each with 10 per cent. Next in order comes a southern 
port, New Orleans, which carried 7.6 per cent, then 
Norfolk with 7.1 per cent, and San Francisco with 5.1 
per cent. A study of these figures shows a remarkable 
concentration of maritime traffic on the eastern sea- 
board of the country. The chairman has stated that 
it would be his policy to bring about:a more widely 
extended distribution. 


Ships That Carry the 16-Inch Gun.—We have ten 
battleships under construction which wili carry: the 
16-inch gun, Of these, four, the “Colorado,” the 
“Maryland,” the “Washington” and the “West Vir- 
ginia” will mount eight 16-in guns, and the “Indiana,” 
the “Iowa,” the “Massachusetts,” the “Montana,” the 
“North Carolina” and the “South Daketa” will each 
mount twelve 16-inch guns. In this conneetion we wish 
to correct a statement in an article, “Our Naval Stand 
ing,” which appeared in the Screntivic American of 
June 26th, where the “California” and the “Tennessee” 
are each credited with mounting eight 16-inch guns. 
As a matter of fact, these ships each mount tweive 
14-inch guns. There was some discussion of the ad- 
visability of giving them eight 16-inch guns when the 
16-inch gun, after proof, showed its excellent qualities, 
but nothing came of it. 


The Fate of the Surrendered German Ships.—The 
ships that formed the remainder of our share of thé 
surrendered German fleet, consisting of the battleship 
“Ostfriesland,” the scout cruiser “Frankfort,” three 
three destroyers and a few submarines will not be 
incorporated in the active navy of the United States. 
The “Ostfriesland,” the most important of the sur- 
rendered ships, was ninth in line at the battle of Jut 
land. She received no great hurt in that battle bat 
was seriously injured by contact with a mine during 
the flight of the German fleet in the early morning 
following the battle. The “Frankfort,” a fast cruiser, 
was actively engaged in the war, especially at Jutland 
There are also three destroyers, the G-102, which ie 
somewhat larger than any destroyer of our Navy, the 
S-132, of about 600 tons, and the B-33. Ultimately, 
the “Ostfriesland” will be used as a target 
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The Problems of Electrification 
. The Struggle Toward a Standard, and What Is Likely to Come of It 


By Robert G. Skerrett 
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CORDIN ‘ Anyone with a moderate 
A t , knowledge of the physical 
0.000 geography of the United 
, States must be alive to the 
4.0K ! fact that the mountainous 
OO”) ! nature of many sections in- 
to terferes greatly with rapid 
i r , nals movement on the part of 
or both passenger and freight 
, ng service, but much more so 
eem amplk 1 in the case of freight trains. 
nm ar f Because of numerous heavy 
n doing re gradients, engineering diffi- 
e it ir culties, and the expense en- 
I rad tailed, the mountain routes 
> 1 are frequently single-track 
vie of ‘ lines and seldom more than 
tor f goods double track. Thus, the 
} tide of traffic is slowed down 
| re se and passed through con- 
’ d d stricted channels. This 
1 I In pecif would not be so bad if the 
* 7 ed steam engine could main- 
Railroad Adminis The electric locomotive demonstrating its greater economy and efficiency in terminal yards tain a higher speed when 
‘ that the av- climbing and descending 
co t er freigh ir per day were about 22; to the colliery. It is authoritatively declared that the these slopes, but unfortunately the steam locomotive 
; iol car carried as a rule something less tenders of our steam locomotives of all kinds add about cannot do this. It must materially reduce its load 
til fully one-third of the car miles 11 per cent to the ton mileage of our roads without when going up hill in order to pull the train along and, 
ithout ladis Finally, we find that each bringing in a return. because of its deficient grip upon the rails it often 
© ine erage of approximately but Plainly, to just the extent in which we may find a cannot hold safely back the same number of laden 

hours way to reduce the ton mileage of railway coal or oil cars when sweeping down the opposite incline. 
versed in higher mathemat- we shall be able to utilize the cars so freed for the Therefore, we have a reversal of the very action 
here tremendous lack of service carriage of other essential freight. In 1918, our steam upon which we normally count when we seek to shift 
ditions Why is this the lines burned 163,000,000 tons of coal and 45,700,000 bar- from one reservoir to another a given fluid volume 
\ log l by means of a _ relatively 
! essal small connecting conduit. 
f ta en That is to say, just where 
! , ‘ increased velocity is essen- 
; O tell the average American that we have outgrown steam traction will probably shock him tial om our railways we can- 
as he casually judges the apparent efficiency of the speeding express, or comes upon an not have it. Every now and 
It si it one occasional freight train in the course of his daily habit of life. Yet the fact remains that such then some of our steam 
ru [mined an- is the status of our land transportation system when the aggregate movement of cars and tonnage is roads—and these frequently 
ry and considered. Our national well-being is contingent upon an improvement in this matter; and it among our most important 
el oil appears that improvement is possible only through the substitution of electricity for steam as a os eth spud Prange: 
: e motive power. Mr. Skerrett tells us in this article something of the manner in which this sub- he pop dheens aide aa 
ad th - et a eae stitution must be effected.—THE EpiTor. these sections that the 
d n freight movement is. throt- 

‘ ind-b tled. 

4 The apparent solution of 
eftici \ tilized when the locomotives rels of oil. According to Government data, counting an the problem, which is becoming more and more acute 
at work Further, the distribution of average load of 30 tons, 5,677,000 car trips were needed from year to year, is the substitution of electric truac- 

ir trun! es requires a tonnage movement to deliver the fuel during that year. This arraignment tion. Out west one transcontinental road is pulling 

ite 20 per cent of the total of the steam locomotive would be incomplete if we trains of 4,000 tons up and down steep mountain slopes 

mn mille hat should yield revenue. This is failed to take into account the handicaps imposed by and exercising perfect control the while. It is doing 

nderstand if we recall the fact that there seasonal and atmospheric conditions as well as the this at speeds hitherto unattained under like circum- 

n ' on of the fuel from the mine to steam tractor’s inadequacy when it comes both to — stances, and the schedule is being maintained with 

ling station, then its wanderings on the engine mounting and to descending steep grades with heavy remarkable regularity. Not only that, but the oper- 
and next the trip of the empty coal car back trailing loads. (Continued on page 457) 




















A powerful electric locomotive of special design that has saved the day in speeding up freight traffic on one trunk line. Right: In the foreground a big dynamo driven by reciprocating engine; 
in the middle distance a steam turbo-generator set of like power, much higher efficiency, and far less bulk. Where fuel must be employed for the generation of current, it is units of the latter type 


> that will be relied on in large railroad central stations 


Typical units that are making electrification of our railroads a success 
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The novel mortar-and-pestle battery in which the seaweed is crushed to free it of clinging shells, 
sand and alkali 


California’s Seaweed Industry 
By John L. Von Blon 


| ggeengg mene that valuable aid to medical science 
4 and important food adjunct for the supply of 
which the world heretofore has relied solely upon the 
Orient, is about to be extensively manufactured in the 
United States. An American company already is turn- 
ing out a third of a ton daily in a finely-equipped plant 
at Glendale, a suburb of Los Angeles, California, and 
steadily will increase its capacity. Thirty-five thou- 
sand dollars’ worth of specially-designed machinery has 
been installed in an artistic concrete building having 
15,000 square feet of floor space and a five-acre sur- 
rounding lot which also is utilized. This marks the 
establishment of a new industry with great possibilities, 
or rather the transplanting of an old one to virgin soil. 
And it is an interesting progressive departure inasmuch 
as only crude mechanical appliances are used in the Far 
Kast. 

Japan has enjoyed a monopoly in agar-agar, and last 
year this country imported 240 tons, of approximately 
half a million dollars’ worth from there, and Great 
Britain and other European countries much more. 
Consumption is heavily increasing although the public 
generally never has heard the name. It is a gelatin- 
like derivative of seaweeds and meets wants which 
nothing else can. In Japan but ten species of the 
marine algae required are found. Twe years’ diligent 
research disclosed that fifteen species of superior qual- 
ity grow in comparative abundance along the southern 
California coast. The Glendale factory is the result. 
There it is demonstrated that the American finished 
article far excels the hand-made oriental product. In 
their eagerness to increase their profits the Japanese 
mixed plants other than algae with seaweeds and thus 
imposed upon the entire world. One of the large 
eastern pharmaceutical manufacturing concerns is ne- 
gotiating for the whole California output, and the 
War Department also is looking to that end. A certain 
prepared package of agar-agar weighing eight ounces 
sells for about a dollar. 


over during the emergency of the past few years. 

The major demand is from hospitals, laboratories and 
the medical profession. The peculiar substance has no 
equal as a culture media for bacteria, retaining its 
solidity, unlike gelatin, at the requisite temperatures, 
and thus proving indispensable to bacteriological re- 
search and segregation. During the war it figured sue- 
cessfully in the healing of certain wounds. It has the 
natural property of absorbing water and retaining it; 
and, in medicine, the additional property of resisting 
the action of intestinal bacteria and of the digestive 
enzymes. It is employed as a mechanical stimulant or 
ulterative to overcome constipation without the violent 
action characteristic of effective cathartics. It has no 
inherent flavor, little nourishing power, and doesn’t di- 
gest. It promises to displace many drugs which leave 
harmful after-effects. 

Those seaweeds constituting the basis of agar-agar 
are prolific off Cayucos, San Luis Obispo, Santa Bar 
bara, Los Angeles, Oceanside and down along Lower 
California. Among others are Geldium corneum and 
cartilagineum, Gracellaria confervoides, Buchema 
spinosiunr, and various forms of Tenar and Gigarteneae. 
The leaves, dainty and beautiful, brilliant red, purple, 
pink, yellow, white or black, are hunted on the beaches 
by tourists and pressed and treasured as “sea moss.” 
The plants grow only on rocks and as a rule where they 
can be gathered at low tide, though in some localities 
expert divers get the best. Off California they attain 
a height of two feet and are slightly coarse. In Japan, 
stunted by 250 years of picking, half that size is the 
maximum. The average worker on fairly good “ground” 
can harvest 200 (dried) weed, or one bag per day, and 
for this he is paid $20 f.o.b. Glendale—10 cents a pound. 
To get 200 pounds of dry weed he must pick 600 pounds 
wet. It is pulled up with the hands. Most of the 
supply comes from fishermen under contract, and Ameri- 
can labor is so high that they find it more profitable 
to carry the alge up from Mexico, where four boat 
crews now are working. 

(Continued on page 458) 





Agar-agar—the finished articie in silvery sheaves. of 


an average weight of three pounds each 


Setting Federal Wheat Standards 
By George H. Dacy 

N order to evolve grain-grading standards of general 

application and satisfaction, the scientists of the 
Federal farming forces at Washington are now utiliz 
ing a minature flour-milling plant and bakery in order 
to test out all of the varieties of wheat grown in 
this country and to ascertain definitely their intrinste 
value as measured in terms of the size and quality of 
the loaves which they produce. The small seale testing 
plant is outfitted as far as possible as an exact replica 
of a large commercial mill. Its equipment includes two 
grain separators and a scouring machine which re 
move foreign matter from the wheat and prepare it 
for tempering and milling. The mill proper, which Is 
of the non-automatic type, consists of four single stands 
of six-by-six-inch rolls, three of which are 
while the other is smooth It is operated in such a 


corrugated 


manner that it practically duplicates the flow of a 
five-break, nine-reduction roller mill such as is largely 
used commercially. 

After the samples of wheat have been graded 


cording to the Federal standards now in effect, the 
grain is cleaned and then passes through the mill which 
converts the kernels into flour. The flour is stored fo 
a few days and then is made into dough and baked inte 
bread in the miniature bake-shop which is operated in 
conjunction with the flour mill. The bakery is equippes 
with a modern electric baking-oven, an up-to-date 
dough-mixing outfit and a sponging cabinet heated by 


electricity where the dough is placed for rising. After 
each sample of flour is converted into bread, the latter 
product is examined carefully as te color, texture, 
flavor of the bread and expansion of the lonf, these 
data being of value in checking up the baking qualities 
of the flour as compared with its milling merits. . All 


this information is useful in checking up the grai 
grading records of the various samples of wheat tested 
Every variety of wheat in the country—of which there 
are over 150 different kinds—will be tested out by 

Uncle Sam's scientific 





“Kanten,” as the Jap- 
anese call agar-agar, 
long has been esteemed 
there as a food, and 
as such it appeals more 
and more everywhere. 
It is a wholesome and 
delicious thickener in 
jellies of all sorts, fruit, 
meat or fish. It is par- 
ticularly beneficial 
mixed with any ordi- 
nary cereal or breakfast 
foods with the addition 
of sugar or salt. In 
candy making, too, this 
Strange gift of the 
ocean is a factor. It 
goes far and a pound is 








experts and the results 


of these investigations 


will be of ultimate and 
future value to every 
bread consumer in the 


entire country 
Nickel Babbitt 


page in answer 
to a question states 


that many so-called 
nickel babbitts contain 
no nickel, but that a 


nickel babbitt can he 
made containing 4 per 
cent of copper, ™% per 
cent nickel, 10 per cent 
antimony, 


7; | ae per 
cent tin. The copper 














sufficient to supply an ie Sa gD 
ordinary family for alls cee sgl yBicanas 
many months; but the The receiving separator that cleans out the weed-seed, chaff, The scouring machine that eliminates the smut, beards, and with charcoal Anti 
price has jumped from straw and other foreign matter from the grain. other material that cling to the bran. mony is added gradu- 

ally, and then the tin 


50 cents to $1.25 and 


Accessories of Uncle Sam’s miniature mill and bakery that are employed in standardizing grain tests 
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Edison’s Views on Life and Death 


An Interview with the Famous Inventor Regarding His Attempt to Communicate with the Next World 


As Reported by Austin C. Lescarboura 





















































e' effort which it intercepts 
, will be magnified many 
HEN a man of the standing and personality of a Lodge or an Edison interests himself in times so as to give us what- 
a subject, the public is never cold to the announcement of what he is doing and what he ever form of record we 
. hopes to accomplish. So when the news went out, the other day, that Edison was carry- ee a Rs: 
he ing on experiments looking toward communication with the dead, the newspapers gave the item a Sens near ng poo Bog. 
place out of all proportion to that which its intrinsic importance in the scientific progress of the further regarding its nature. 
° day and the stage to which Edison’s work has progressed would have entitled it. In this they I have been working out the 
mere quite right, because their readers were interested in the bare news thai Edison was working details for some time; in- 
on the problem. We believe that our readers, too, are interested in what Edison is doing in this deed, a collaborator in this 
ention field and what he has to say about his theories and his work. Hence this interview, in which Mr. work died only the other 
- v2 Edison, himself, iclls us what he believes about survival and why he hopes to establish communi- day. In that he knew ex- 
n > , ,  ¥ : 3 : ss actly what I am after in 
7 cation. And if one thing stands out clearly beyond all other things in this interview, it is that this werk, I telleve he ouahe 
teath soon regardless of the manner in which sensational newspaper stories may present the matter, Edison to be the first to use it if he 
talls rant stands for a return lo sanity in our attitude toward the possibility of survival of personality and is able to do so. Of course, 
hecome of our communication with those who may have survived.—THE EDITor. don't forget that I am mak- 
And ing no claims for the sur- 
vival of personality; I am 
not promising communica- 
. ries wes this apparatus will at least give them a better oppor- tion with those who have passed out c7 this life. I 
vord was pussed around to the tunity to express themselves than the tilting tables and merely state that I am giving the psychic investigators 
nventor as working on a de raps and ouija boards and mediums and the other an apparatus which may help them in their work, just 
to term it, to commu- crude methods now purported to be the only means of as optical experts have given the microscope to the 
es W h have passed on to communication, medical world. And if this apparatus fails to reveal 
phere Immediately the press of “In truth, it is the crudeness of the present methods unything of exceptional interest, I am afraid that I 
{ ed State d Europe announced that Thomas that makes me doubt the authenticity of purported com- shall heave lost all faith in the survival of personality 
4 ' id ed the 1 s of the spiritists, which munications with deceased persons. Why should per- as we know it in this existence.” 
nent scientist, author, in sonalities in another existence or sphere waste their Mr. Edison does not believe in the present theories 
fr gyma and se on time working a little triangular piece of wood over a of life and death. Long.ago he turned his back on 
‘ French writers drew pen board with certain lettering on it? Why should such the various old and accepted theories because he felt 
M Edisor iD tus serving as a tele personalities play pranks with a table? The whole that they were fundamentally wrong. And just as he 
i ‘ tation r telegraph office or whatnot, where business seems so childish to me that I frankly cannot experimented with one substance after another without 
‘ ‘ mimunicate with those who have give it my serious consideration. I believe that if we ever becoming discouraged in his search for the fila- 
a i do so in a positive and prompt manner. are to make any real progress in psychic investigation, ment of the first successful incandescent electric lamp, 
And e is more sorry than Mr. Edison that this ve must do it with scientific apparatus and in a scien- so he has searched and reasoned and built up a struc- 
n has beet ‘ tted to gain ground both tific munner, just as we do in medicine, electricity, ture which represents his theories of what is life. 
‘ ! In the first place, I cannot conceive chemistry, and other fields, “I believe that life, like matter, is indestructible,” 
thing a 1 8 t,” said Mr. Edison to the “Now what I purpose to do is to furnish psychic in- began Mr. Edison, in outlining his theory of life and 
He meant it “Imagine something which vestigators with an apparatus which will give a scien- death. “There has always been a certain amount of 
weight. no material form, no mass: in a word, tifie aspect to their work. This apparatus, let me ex- life on this world and there will always be the same 
i thing I cannot be a party to the belief plain, is in the nature of a valve, so to speak. That is amount. You cannot create life; you cannot destroy 
' be seen under certain cir- to say, the slightest conceivable effort is made to exert life; you cannot multiply life. 
es and n | nade to tilt tabies and rap many times its initial power for indicative ‘purposes. “I believe our bodies are composed of myriads and 
nd 4d ther thing a similar unimportant nature. It is similar to a modern power house, where man, myriads of infinitesimal entities, each in itself a unit 
! } hing Is so absurd.” with his relatively puny one-eighth horse-power, turns of life, which band together to build a man. We have 
: ' ” was matiniv for the reason of correcting the a valve which starts a 50,000-horse-power steam turbine. taken it for granted that each of us is a unit. We 
ypreesion about Mr. Edison's activities in this latest My apparatus is along those lines, in that the slightest think of a cat, an elephant, a horse, a fish and so on 
field h that the as units. I am convinced 
Sr ' ited the write that such thinking is basic- 
n Ww The apy ally wrong. All these things 
which eported appear to be units only for 
‘ uilding is | the the reason that the life en- 
ex ental tage Obvi tities of which I speak are 
ou Mr. Edison Is toc u far too small to be detected 
it vell founded even with the ultra-micro- 
i he i ies of a scope. 
I ‘ imental work ft “The question has been 
. f xg defi it the raised that if these life en- 
pre ‘ Howeve he tities are so small, they can- 
é iy the wing, not be large enough to in- 
wh y in clude a collection of organs 
f his } ‘ d capable of carrying on the 
\ ek al tasks which I am about to 
ce mention. Yet why not? 
1} th ' There is no limit to the 
' e ol smallness of things, just as 
| i vhicl he there is no limit as to large- 
perated 1 pers ties ness. The electron theory 
" puss ) gives us a reply which is 
ne ence or sphere wholly satisfactory. I have 
“ ‘ efully; I had the matter roughly cal- 
e n culated and have at hand the 
| if er eX data of the calculation. I 
5 here { don’t am sure that a highly or- 
ing ‘ -_ ganized entity, consisting of 
‘ vy anyt! it millions of electrons yet still 
I iat remaining too small to be 
! nl Ws visible through any existing 
‘ iE I i microscope, is possible. 
i “There are many indica- 
| | be st tions that we human beings 
! e! ‘ act as a community or en- 
' ‘ er « WW semble rather than as units. 
fate » or sphere ho wish Copyright, Thomas A. Edison, Inc That is why I believe that 
to a touch with us Ir Thomas A. Edison—the world’s foremost inventor—who is now at work on an apparatus designed each of us comprises mil- 
(Continued on page 458) 


his existence pher to place psychical research on a scientific basis 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





























Record Weather 
To the Editor of the Screntivic AMERICAN: 

In an article in your columns a year or more ago it 
was stated that a record of temperature by the United 
States Weather Bureau station at Greenland Ranch, 
on the border of Death Valley, showed 134° in the 
shade. In the article “Record Weather” in your issue 
of August 21st the mark is set much lower than that. 
It is regrettable to have such discrepancies creep in, 
for an error in the figure that one happens to know 
about tends to cast suspicion on all the other figures 
that one does not know about. A. I. Loop. 

North East, Pa. 


To the Editor of the ScientrFic AMERICAN: 

In your issue of August 21st it is stated that Fort 
McDowell, Ariz., holds the record for heat in this 
country, with a maximum of 119° Fahrenheit, and that 
the highest known temperature is reported from Algeria 
at 127.4°. A brief search of the records from 1897 to 
1908 discloses seventy-seven records of 120° or more 
from stations in southeastern California and southwest- 
ern Arizona, culminating with 128° at Volcan Springs, 
Cal, July 9th, 1905, and 129° in the same place June 
23rd, 1902. It might also be of interest that tempera- 
tures of 110° and more are frequently recorded at 
Yuma, though this is by no means the hottest station 
in the region. At Aztec, Ariz., in July, 1905, the aver- 
age daily maximum for the month reached the astound- 
ing figure of 117.9°. H. A. GLEASON. 

New York City. 


To the Editor of the ScientTrFIc AMERICAN: 

I notice in the issue of August 21st the statement 
that Cherra Punji, India, has the heaviest rainfall in 
the world. Sometime ago you published the statement 
that a spot in the Hawaiian Islands had been found 
with a heavier rainfall. Which is correct? 

Cleveland, Ohio. Hersert W. Ross. 


To the Editor of the Screntiric AMERICAN: 

In reply to the criticisms called forth by my article 
“Record Weather,’ I am afraid I must plead guilty 
so far as the Greenland Ranch high temperature record 
is concerned. This record was made on July 10th, 
1913, by a fully authenticated instrument, and stands 
as the highest official mark for this country or any 
other. I do not yet understand how I missed this, as 
it was among the Weather Bureau records that were 
placed at my disposal during the preparation of the 
article. 

As regards the balance of the article, I may say that 
the Weather Bureau, which receives and files the ScrEN- 
TIFICc AMERICAN each week, has filed this copy with 
two corrections in my article—this one, and another 
making the West Indian hurricanes occur “usually” 
between June and October, instead of “always” during 
this interval, as I had it. Aside from these two items, 
the Weather Bureau has no exception to take to my 
article, and I am sure will inform you to this effect if 
you inquire of them. 

While it is true that every statement in the article 
with these exceptions is true so far as official records 
go, it is of course equally true that many readings 
higher than the highest official one and lower than the 
lowest official one are on record. We all know that the 
thermometers used by the Weather Bureau are the 
only ones recognized as accurate, especially in the re- 
cording of extremes. At times thermometers will vary 
by as much as five to eight degrees when hanging side 
by side. It seems a bit rough to throw out a record 
which may be perfectly all right, on the mere ground 
that the thermometer was not properly verified, but the 
Same thing happens in other matters of record every 
day, and there is really no other help for it. The 
Hawaiian rainfall record is another case of the same 
sort. I have no doubt that it occurred substantially 
as reported, but it is not official and that is all that 
can be said on the matter. 

I may say that there have been recorded, so recently 
that they are now on the files of the Weather Bureau 
but were not there when I compiled my article, new 
world extremes at both ends of the temperature scale. 
One of these, from Africa, raises the Greenland Ranch 
record a fraction of a degree; the other, from Western 
Canada, lowers the extreme mark of officially observed 
cold to the same extent. 


Washington, D. @. WENDELL WHITING. 
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To the Editor of the Screntiric AMERICAN: 

Referring to your recent paper on Record Weather, 
the Weather Bureau publishes daily precipitation re- 
ports but they do not seem to record what is just as 
important, particularly just now in California, the 
daily evaporation per square mile. This would appar- 
ently give an indication of climate useful to the farmer 
and to certain industries. 

Vallejo, Cal. 


The Time-Space Manifold 
To the Editor of the Scientiric AMERICAN: 

The time-space concept clarifies our idea of time 
which may be defined as a fiction of the finite and 
three-dimensionally-conditioned intellect, devised to 
differentiate, locate and dislocate events in the cosmic 
change and experience. Time is linear and directed ; 
it is therefore reéntrant, an infinity of time being cir- 
cular and returning upon itself. I infer that hyper- 
dimensional time possesses qualities of superficiality, 
such as spreading or stretching; a hyper-dimensional 
(4 or “n’’) time-infinity is spherical in three-space and 
dislocated events or changes in three-space are hyper- 
dimensionally synchronous. 

New York. 


C. E. BuRNLEY. 


ALBERT R, GALLATIN. 


The Air Service Corrects Us 


To the Editor of the Screntrric AMERICAN: 

On page 253 of the Scientiric AMERICAN for Septem- 
ber 11th, 1920, it is stated that, “the Verville-Packard 
airplane was designed and built by the Packard Motor 
Car Company under the guidance of Col. J. G. Vin- 
cent.” This statement is entirely incorrect, since the 
Packard Motor Car Company had no part in the de- 
sign or construction of the airplane, their share in the 
development being confined solely to the engine. The 
Engineering Division of the Air Service at McCook 
Field designed and constructed the Air Service entry 
entirely in their own shops. The designation is not 
“Verville-Packard,” but should be, “Engineering Divi- 
sion Model V.C.P.R.” 

In the same issue on page 251 under the title “Mak- 
ing Doubly Sure of the Parachute Jump” occurs the 
sentence, “If one parachute fails to open, which some- 
times happens, the other by all the rules of probability 
should open.” This sentence gives the impression that 
Air Service parachutes occasionally fail to function. 
It may be stated unequivocally, that the Air Service 
parachutes have never failed to open successfully, al- 
though an instance is on record where a civilian jumper, 
in testing a parachute built by a private concern, was 
saved from certain death by the fact of his having an 
Air Service standard parachute in reserve. 

McCook Field. THURMAN H. Bang, 

Major, A. 8. 


American Engines 
To the Editor of the Screntiric AMERICAN: 

In the September 4th issue of your magazine one of 
your correspondents makes a statement to the effect 
that as engine designers the Americans excel all others. 
A statement of that kind is gross error and calls for 
criticism. 

There are a few things that we Americans should 
know. We should know that Europe, especially Ger- 
many, has developed engines far more efficient than our 
own. Mr. G. F. Gebhardt, in his Steam Power Plant 
Engineering, says that while the average American 40- 
horse-power plant has an efficiency of seven per cent, in 
Germany it runs anywhere between twelve and four- 
teen per cent. Another thing that we should remem- 
ber is this: The best American flying machine with 
two motors, 400 horse-power each, can carry 800 
pounds, using fifty-six gallons of fuel to the hour; 
while a German machine, with a 160 horse-power mo- 
tor, can carry 1,000 pounds, using seven gallons of fuel 
per hour! 

I believe that no further proof is necessary to con- 
vince some of your engineers that there is much to be 
done before we can boast that we hold first place in 
engine design. N, T. Perr. 

University of Illinois. 


The Dairy Problem 
To the Editor of the Screntiric AMERICAN: 

The dairy presents some peculiar and paradoxical 
problems. Milk production as a general thing must 
be followed by an entire community. There must be 
sufficient production to maintain a receiving station; 
the withdrawing of a few dairies may close a creamery 
or cheese factory and force others to abandon dairying. 

Milk production and beef-raising are interwoven. 
About one-seventh of the dairy cows of this State are 
killed each year. Some of these are young animals 
that have proven poor producers but most of them are 
worn out and old. High prices and low prices for beef 
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are equally disturbing: the former encourages the 
killing of producing cows, and the latter the retention 
of worn-out animals. Usually the beef value of a cow 
is only a fraction of the cost of raising her. About 
three-eighths of a cow’s life is unprofitable. The first 
two years are without any production whatever; the 
next two are below par, and there is a rest period of 
about two months each year. 

A few years ago much of the milk produced in this 
State was used in the production of butter. The skim 
milk was fed to hogs. At present much of the milk is 
used in liquid form. Where it is skimmed for the cream 
the skim milk is made into cheese. This means less 
pork and more cheese. The food value of the cheese 
from a given quantity of skim milk exceeds the vaiue 
of the pork. 

Jefferson, N. Y. R. ©. Jones. 


Caring for the Cone Clutch 
To the Editor of the Screntiric AMERICAN: 

On page 297 of your September 25th, 1920, issue you 
explain partly why a cone clutch becomes harsh, and 
some of the remedies. 

I would like to add that the reason the smooth hard 
clutch is harsh or “rank” is that it has no high spots 
to allow it to engage gradually, but on the contrary 
engages with all its surface and all its power at once 
or not at all. 

The sponging and oiling process is all right but 
must be followed up by blocking out the clutch when 
not in use, otherwise the leather is so compressed that 
it cannot absorb the oil and the effort is therefore 
wasted. 

I would like to add that in my opinion ninety per 
cent of rear end trouble is directly caused by poorly 
constructed and poorly operated clutches and that the 
life of the car might be doubled and the upkeep expense 
materially lessened by more attention to the proper 
functioning of this important unit, not only by the de 
signing engineer, but also by reasonable care on the 
part of the operator. 

Hackensack, N. J. 


Riding the Air in a Balloon Without a Basket 
rq HE national balloon race which started from North 

Birmingham, Ala., on September 25th, brought out 
au spectacular feat which we believe gives the lie to 
the assertion that there is nothing new under the sun, 
One of the competing balloons, manned by Lieutenants 
Emerson and Sloman of the United States Navy, in 
passing over Kentucky was forced to do a good deal 
of vertical dodging of thunderstorms, its maneuvers in- 
cluding two landings. As a result so much gas was 
lost out of the big bag that it lacked sufficient lifting 
power to stay in the race under the usual conditions. 
The two lieutenants met this situation by cutting away 
the pilot’s basket, and taking the air again, clinging to 
the balloon rigging above the concentration ring. As 
if this stunt were not in itself sufficiently perilous, the 
ingenious ballooners ran into further storms in the 
Lake Erie region, of such intensity as to render a finel 
landing imperative. In order to effect this landing 
they had then to slit the fabric of the balloon. They 
finally came down in an Ohio hay field, after a flight 
of 37 hours 1 minute, of which 13 hours was without 
the basket. The distance covered from the starting 
point was 590 miles, and the extraordinary means em- 
ployed to stay in the race resulted in the capture of 
third place by the daring improvisators, It may he 
remarked, further, that the final landing was made 
without injury to the operators or the remaining equip- 
ment. We hope that this stunt will not become stand- 
ard practice, but in any event we feel that it weil mer- 
its the place we have given it on our cover this week. 


A Call for Volunteers 
ARIABLE star observing is a little known and yet 
highly important line of telescopic research work 
that is worthy of wider publicity, chiefly because it 
offers to the owner of a small telescope, say of three- 
inch aperture or larger, an opportunity to contribute 
observations of scientific value. 

The American Association of Variable Star Observers 
was founded in 1911; it now has a membership of over 
two hundred, mostly amateurs. During the past nine 
years its members have contributed and published over 
100,000 observations. 

The dues of the Association are $2.00 per anuum. 
A cordial invitation is extended to all interested in 
promoting the advance of astronomical knowledge to 
join its ranks. The work is entirely visual, not in the 
least difiicu!t, involves no mathematics, and is of fas- 
cinating interest. 

Further information and application blanks may be 
obtained by addressing the Secretary, W. T. Olcott, 
Norwich, Conn, 


S. 8S. Van Dusen. 
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Revising High Bridge 


October 30, 1920 


Five Alternative Official Plans for Doing Away with the Piers that Obstruct Navigation 


By W. B. West 








ter to an issue. Now it 
has done so, however, 
and the city is faced 
with the alternative of 
removing or remodeling 
High Bridge. 

Alike on account of 
its historic interest and 
the part which it plays 
in the water supply—a 
part small under nor- 
mal conditions but 
which might become 
vital in the event of 














rving the origina i ” ‘ sat 


son Aquedu rons the The scheme that stands out, architecturally, as fundamentally distinct from the other four, involving two 


Harlem Rivet d in new longer spans, each replacing two of the older and shorter 


ones 


emergency affecting the 
deep tunnel from the 
Catskills — the consen- 
sus of opinion is that 











the bridge should be 
preserved if possible, 
and in a form as closely 
approximating its pres- 
ent one as may be. The 
additional argument is 
made that there is no 
other bridge over the 
Harlem River between 
Central Bridge at 155th 
Street and Washington 
Bridge at 181st Street, a 
distance of over a mile. 
The reason for this is 








At the time of «= building the bridge was dis 


The most ambitious of the suggestions—a single long stone arch span to replace four of the present arches, 
leaving only one short arch over the river at the east (right) end 





hi t eunirs ind the Harlem River 

over which it stood was subiect to little traffic, 
it little largely for pleasure. With the 

vth the city and the city’s business, the 
establishmer f great railroad terminals at the 
south end t ‘iver, and the development of 
Erie Canal traffic, thers rew up a very considera- 
ble ongesth in the Hudson River and about 
th ower reaches of the Harlem—a congestion 
which was relleved by the construction of the 
Harlem River hip Canal This passage cuts 
through the low ridge of rock which separates 


the Hiudson and Hariem River valleys at Spuy- 





te Duyvil and Kingsbridge. and makes the Har- 











nt generation knows it for 
les true river than a strait, similar to the 
Kast River ind eonnecting the Hudson River 


A triple-length span flanked at either end by one of the 
present arches 


with Long Isiand Sound 


that the streets of Man- 
hattan are separated 
from the river, through- 
out this distance, by an upstanding ridge of rock 
which forms the backbone of Morningside 
Heights, St. Nicholas, Colonial and High Bridge 
Parks. Along this particular interval from Cen- 
tral to Washington Bridges the configuration 
of the ground is such that no effort has ever 
been made to carry the lateral streets down to 
the Harlem River; and even on the Bronx side 
the situation is similar though hardly so ex- 
treme. It is argued that in remodeling High 
Bridge it could be provided with an effective 
roadway, which it now lacks, and an effective 
connection with the street system at both ends, 
which it lacks at the Manhattan end, where only 
foot-passengers can now leave the bridge. 

With the positive action of the War Depart- 
ment, and all these considerations favoring a re- 
vision rather than a removal of the bridge, 
a good many plans have 





and the great freicht j . 
terminals of Mott Hi: 


ven by a route that 








been put forward for 
eliminating one or more 
of the stone piers in the 
river which now sup- 
i port the bridge. Offi- 
cial opinion on the sub- 
ject, however, has been 
very slow to make itself 
heard; and the photo- 
graphs which we pub- 
lish herewith are ia 
fact the first public ex- 
pression of what the re- 
sponsible members of 








the ones at either end to the level of mere ornaments 


\ single arch in the center of the river, replacing three adjoining units of the present bridge, and reducing 


the city’s engineering 
organization think of 
the problem. 





very small clearance 

ind it is not unusual for | 
nun tow to scrape more or 
eas badly in getting 
through, white the 
treacherous current® set 
up by the very presence 
of the jers | the river 
now and then furnis! 
the setting for a rea 
wreck The War De 
partment, under its con 
trol of navigable 


streams, has long ob 





jected to the presence of 


xe, 





These pictures are all 
from the official file of 
the city’s engineers. 
They are all got up in 
the same way, by re 
moving from a_ photo- 
graph of the bridge as 
it now stands the 
arches whose removal 
the particular scheme in 
question contemplates, 
and drawing in, in their 
place, the features of 


‘ oa! eee sgh ‘ the new plan. Of these 








new plans there are, ag 


these plier but has Another suggestion that would place the new triple span at the western side of the river, leaving two will be seen, five from 


never brought the mat- narrow arches over the water at the east 





which to choose.’ 
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Getting a Line on Con- 
crete Pipe 
By S. R. Winters 


y= 40 varieties of 
concrete pipe are being 
used for irrigation purposes, 
California alone supporting 
150 concrete-pipe manufac- 
turers, the demands for sci- 
entific information on the 
subject are not to be ig- 
nored., Strength, imper- 
viousness to an _ incessant 
flow of water, and dependa- 
bility are factors in an irri- 
gation pipe system which 
insure the transformation 
of arid barrenness inte 
flourishing areas of vegeta- 
tion and people. The ab- 
sence of these qu:lities may 
prove costly and_ retard 
man’s progress in subduing 
an otherwise fertile terri- 
tory. 

Contractors, engineers, and 
irrigation managers are an- 
nually laying many hundred 
miles of artificial water 
routes, not without some 
trepidation, owing to the 
lack of specific information 
as to materials and methods 
entering into the manufac- 
ture of concrete pipe. Home- 








The Architecture of the 
Concrete Chimney 
By G. Orb 


N line with the popular 

idea that coniform chim 
neys possess the most plea 
ing lines, a stack-building 
machine recently brought 
out not only adopts th 
style of architecture but it 
further ornaments the mono- 
lith with a series of verti- 
eal and integral ribs which 
extend the entire height of 
the structure, dying out in 
the base of the ornamental 
top. These ribs are half 
round in «ross section and 
add strength as well as 
beauty to the chimney 

The machine used in this 


class of construction is 
really a steel cage, carrying 
the entire construction 


equipment, and the underly- 
ing principle of which is the 
steel center-mast. This 
center-mast, with a set of 
radiating steel tees, makes 
possible unusual accuracy In 
every line and absolute uni 
formity in the taper as the 
diameter decreases. The 
overlapping of the wall 
forming shells, which are 








made equipment frequently 
isolated from the marts of 
trade, and a limited output 
are conditions which have 
heretofore kept standardization of the finished product 
in the background. Mounting prices of iron and steel, 
with a consequent enlarged use of concrete pipe in 
building irrigation routes, lend emphasis to the ef- 
forts of the Division of Irrigation of the U. S. Bureau 
of Public Roads in standardizing the methods of manu- 
facture of the product. 

Coédperating with the Department of Engineering of 
the State of California, the Federal government about 
twelve months ago established a field laboratory at 
Pasadena, Cal., where equipment has been devised and 
searching tests conducted. Progress in evolving equip- 
ment was slow, the machinery and methods being de- 
veloped along original lines, and only recently were 
definite results available. The effects of quality of 
aggregates, grading materials for strength and imper- 
viousness, quantity of mixing water, rock dust and 
improving water tightness, curing, amount of tamping, 
and comparison of strength of specimens tested dry and 
saturated were the angles of contact included in the 
experiments of the laboratory and yards of nearby fac- 
tories. 

The age-old method of testing the tensile strength 
of pipe was discarded by reasons of being cumber- 
some and costly, involving the disposal of huge volumes 
of waste water. Essentially, this antiquated method 
consists in the formation of a testing section composed 


Concrete chimneys of character, and how they are built 


of a number of joints of pipe of the desired diameter, 
bulkheading each end, the latter being secured by means 
of a connecting tie rod and then applying water under 
pressure to the interior until rupture ensued. Substi- 
tuting therefore, F. W. Stanley and E. C. Fortier of 
the field laboratory of the Bureau of Public Roads, 
developed a plan of determining the strength of each 
joint separately without the use of bulkheads, the joint 
subjected to the test being influenced by no force other 
than the water pressure within its shell. 

The newly-devised method of testing the tensile 
strength of the pipe is accomplished by use of a cylin- 
der of galvanized sheet iron corresponding to the length 
ef the pipe joint having grooves at each end, in each 
of which is inserted a small rubber tube resembling the 
inner tube of an automobile tire. The cylinder is placed 
inside the joint of pipe subject to testing and the 
rubber tubes are filled with water until they press 
tightly against the inner periphery of the pipe. Water 
is forthwith admitted into the small annular space be- 
tween the cylinder and the inside of the pipe. Thereby 
watertight connections are insured with the same pres- 
sure in the tubes as exerted against the concrete pipe. 
The equipment is portable and can be readily conveyed 
from one concrete-pipe-manufacturing yard to another 
where stock pipe can be tested. Likewise the usual 

(Continued on page 460) 


Left: Canvas envelope in position, to protect men and work during bad weather. Center: Stack-building machine in po- framed in small angles, 
sition for the ninth fill on an 80-foot chimney. Right: Finished chimney, showing the flutings that add architectural charm takes care of this decrease 


in diameter as the height is 
increased. 

At no time is there any scaffolding in use, either on 
the inside or the outisde of the chimney, as the work 
men use the construction ladder which hangs from the 
machine. A _ rib-forming corrugation is stamped in 
each section of the outer forms; and these forms may 
be readily removed when it is desired to place rein 
forcing, thus giving easy access to the work ai all 
times. 

The working platforms are carried by the machine 
itself—the supports of these being elaborated into the 
steel cage. If the weather conditions are unfavorable, 
a canvas envelope may be let down over the entire 
cage and the work proceeds unhindered, with complete 
disregard for temperature and precipitation 

Due to the rigidity of the machine and the rugged 
ness of its manufacture it is possible to use the muc} 
desired quaky and efficient, though heavy, concrete 
mix—thus requiring a minimum of materials. 

A recently built chimney 5 feet in diameter at the 
bottom, tapering to 4 feet at the top and 100 feet high 
was completed in twenty-one days by four men. The 
ordinary rate of construction is about six feet per day 
The accuracy of construction and ornamentation, as 
well as the very great reduction in the cost, which 
the new quipment makes possible, will no doubt do 
much toward popularizing this method of putting up 
the big stacks so necessary in modern industry. 
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The equipment employed in testing of concrete pipe, and a test carried to the failing point 
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Hardening Steel in Gas Fired Furnaces 


Some Interesting Details of One of the Leading Modern Heat-Treating Processes 


By W. A. Ehlers, M. E. 


widen that 


1e structure of the 


further change in 
steel and it then takes the form 
allowed to cool slightly it may 


troostite. 


there is little if any 


itustentite, or if 
inge back to martensite or 
One of the greatest mistakes made in the hardening 
re 1 is in attempting to harden steel pieces of any 
considerable size such as dies in an open coal forge. 
without argument that such 
Uneven 
will necessarily produce uneven cooling, which 
n turn will 


It must be idimitted 


pieces cannot be evenly heated in such fires 
cause uneven strains in the steel, and 
result in hardening cracks. Gas heated furnaces for 
such better suited for the 
work since the rate of heating can be easily controlled 
and the uniformity of the gas heated oven is all that 
could be desired. Not only can a very uniform tem- 
perature be maintained in all parts of the furnace but 
the temperature of gas-heated furnaces is subject to 
positive and automatic control, thus eliminating any 
tendency to overheating which is very important in 
heating steels when approaching the critical tempera- 
ture for that particular alloy. 
Heating steels for ordinary 
complished in several ways. 


heating steels are far 


hardening -can be ac- 
The most general prac- 


may be used, or mixed with chloride of potassium in 
different proportions and thus almost any predeter- 
mined temperature may be obtained. The melting 
point of the mixture may thus be used as a guide to 
determine the proper heating temperature. 

tarium chloride baths are sometimes used for hard- 
ening high speed cutting tools. Its use however has 
been very much limited on account of the fact that 
very few operators know enough about handling it to 
have pronounced success. It consists of a salt melting 
at about 1,625°F. and is usually heated in furnaces 
with crucibles. The upkeep cost of such crucibles at 
the present time make this method almost prohibitive. 
One of the great advantages in this method of heating 
lies in the fact that tools having cuting edges do not 
suffer from oxidation as in other methods of heating, 
because on removing the tool from the bath a thin 
film of the solution adheres to the metal and prevents 
contact with the air. Work which is to be heated in 
barium chloride should first be preheated to a temper- 
ature of at least 1,000°F. before placing in the bath. 
Frequently this type of furnace is operated at such a 
high temperature (over 2,200°F.) that pitting of 
the steel occurs. This may be avoided by carrying 
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n-furnace, with automatic temperature controller. 


furnace with the automatic temperature control. 


Center: Gas-heated automatic continuous hardening-furnace for pocket-knife blades. Right: Another type of hardening 


Some representative furnaces in which gas heat aids in the hardening of steel 


to determine which quality in the steel 
iven prin onsideration It also must be 
i that the heat treating process may en- 
ige the properties of the steel in their rela- 
above-mentioned qualities, 
ne of the properties of steel which is 
more often required than any other It is 
t hy hich the steel resists penetration. 
eX f } dening is similar to that of an- 
pt tha id of slow cooling, the steel 
ad quick Ww h causes it to become hard- 
‘ ) herefore, two important operations 
‘ " onsidered—the rate and ulti 
iperatur f heating, and the method of 
hardeni operation the same precautions 
bose ed as in annealing, viz heat slowly 
mls i not exceed but slightly the upper 
“mperature of the steel being heated. When 
as thus been brought to the proper tempera- 
» transition has taken place as in anneal- 
is the onstituents have been 
o the hard structure known as austentite. 
dds | ed into the quenching bath 
this temperature, the rate of cooling is so 


tice is to use oven furnaces for such work. When 
this type of furnace is used for high speed steel, the 
work should be preheated to about 1,100°F. and then 
placed in an oven having a slightly reducing flame, 
and a temperature ranging from 1,800° to 2,400°F. 
according to the character of the tool and the com- 
position of the steel. There are, however, some classes 
of work which can be better handled perhaps in a 
liquid bath consisting of molten lead or salts. Small 
pieces such as typewriter and adding machine parts, 
spiral springs, cutlery, and long, slender tools such 
as drills and reamers may be handled better in such 
bath. This method will not only give uniform heating 
but there is less chance of overheating and oxida- 
tion. Lead, however, is expensive and therefore can- 
not very well be used for large pieces. It offers many 
disadvantages such as sticking to the parts immersed, 
nd unless the surface is well covered with charcoal 
it volatilizes very easily and these fumes are poi- 
sonous, 
lead from sticking to the work, cover 
a paste made of whiting mixed with 
alcohol, or dip them in a strong solution of brine. 
Heating in salt solutions is very practicable and 
offers some advantages over lead. Pure table salt 


To prevent 
the tools with 


out the hardening process at a lower temperature 

The second operation of importance in hardening 
is the method of quenching. This not only applies to 
the kind of quenching bath but also to the way the 
part is handled in the bath. 

Cold water, oil, and air offer the best means of 
cooling the steel. Air, however, can only be consid- 
ered for such work where scaling is of no conse- 
quence or where the work can be ground after hard- 
ening. 

Brine is used where extreme hardness is desired 
but unless unusual precaution is taken in having the 
work heated very uniformly this method is very likely 
to crack the steel. 

Even plain cold water is very severe on the work 
and like brine may cause trouble on account of crack- 
ing. Yet for a great many classes of work this method 
is preferable. Steel ball bearings are an example 
wherein extreme hardness is desired and where water 
quenching is therefore preferable. A majority of the 
quenching is done in oil baths, particularly high car- 
bon steels, and those used in places where the speci- 
men may be subjected to considerable shock, Spring 
steel likewise should be quenched in oil. This method 

(Continued on page 460) 
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The Last Race for the Gordon Bennett Cup 
By John Jay Ide 


HE Sixth Gordon Bennett Aviation Cup race took 
place near Etampes, France, on Tuesday, September 
28th. It was won by Sadi Lecointe on a French 
Nieuport biplane equipped with a 300-hp. 
Hispano-Suiza engine. As this was the 


SCIENTIFIC AMERICAN 


just within the time limit at 2.37.2. The British 
contender did not leave until all other competitors had 
either finished or abandoned the race, waiting until 
1.34.36 for absolute calm and cooler atmosphere. 
Kirsch, the first starter, made the best time over 
the hundred kilometers (62.15 miles) which he covered 


Near the end of the second lap an oil pipe broke, cover- 
ing the pilot with lubricant. He landed at the aero- 
drome, made a hasty repair and took the air again, 
completing the race in 1 hour 3¥ 1ninutes 6 3/5 seconds 
De Romanet’s time for 100 kilometers was 22 mim 
52 seconds and for 200 kilometers 46 minutes 7 seconds. 

Sadi Lecointe, the French favorite, 
gave all spectators the impression of con 





lifes 





third consecutive time that the cup had 
been won by a French pilot it now passes 
permanently into the possession of the 
Aero Club de France. 

The contest was held over a 50-kilo- 
meter course extending from the aero- 
drome of Villesauvage to La Marmogne. 
Three rounds of this course had to be 
covered, making a total of 300 kilometers 
(186.45 miles). On the previous Satur- 
day a race of 100 kilometers to determine 
the three French entries had been held. Os 








summate skill. After taking off he tiew 
around until he succeeded in obtaining 
perfect carburetion. Following this he 
rose to about 3,000 feet to pick out the 
most direct line to the other end of the 
course. He then descended to about 40 
feet from the ground, crossed the line and 
in a few seconds disappeared on the hori 
zon without, apparently, having deviated 
a foot from the course he had set him 
self at the start. 

Lecointe’s piloting on the turns aroused 








This had resuited in the elimination of 
Casale (Spad) and Barrault (Borel), 
leaving Sadi Lecointe and Kirsch (Nieu- 


Nieuport biplane with 300-horsepower Hispano-Suiza engine, piloted by Sadi 


Lecointe, the winner of the race 


great enthusiasm. His system. was to 
bank the machine several hundred yards 
before the line. Just before reaching it 
he would kick the rudder hard over, cen 





ports) and de Romanet (Spad) qualified. 

To represent the United States the con- 
test committee of the Aero Club of 
America chose one of the two Curtiss 
machines brought over by Mr. Cox, the 
Verville biplane entered by the Army Air 
Service, and the Dayton-Wright mono- 
plane. The pilots of the American entries 
were Rohlfs, Captain Schroeder and Rine- 
hart, respectively. 

England was to be represented by a 
Sopwith biplane (Hawker), the Nieuport 
“Goshawk” (Tait-Cox) and the Martin- 
syde “Semi-quaver” (Raynham). 








. 


trifugal force carrying him beyond the 
line in a turn approximating the vertical, 
the machine cutting the line again within 
three seconds. In less than a hundred 
yards the Nieuport would be on an even 
keel again speeding toward La Marmogne 
The finishing line was crossed at a bare 
ten feet above the ground, the 300 kilo 
meters (186.45 miles) being covered in 
only 1 hour 6 minutes 17 1/5 seconds, 
thereby creating a new world’s record 
The old record (2 hours 51 minutes 58 4/5 
seconds) had been held by Tabuteau ever 








The Curtiss was wrecked in landing 
on the rough aerodrome at Etampes Sun- 
day evening after flying down from Villa- 


The American Dayton-Wright monoplane which was the most novel machine 


entered in the race 


since January 21, 1912. Lecointe’s time 


for 100 kilometers was 21 minutes 36 3/5 
seconds and for 200 kilometers 43 minutes 





coublay where it had been assembled. 
The pilot, Rohlfs, was rather badly in- 
jured but was able to leave the hospital to 
see the cup race. Of the English entries 
the Sopwith never appeared owing to the 
collapse of the Sopwith Co. a few days be- 
fore the race, and the Nieuport arrived 
too late. 

The actual starters, therefore, were: 

France—Sadi Lecointe (Nieuport, 300- 
hp. Hispano-Suiza); Kirsch (Nieuport, 
300-hp. Hispano-Suiza); de Romanet 
(Spad, 300-hp. Hispano-Suiza ). 

America—Captain Schroeder (Verville, 








42 3/5 seconds. Lecointe’s time fer 200 
kilometers is also a new record, the old 
one having been made by Prévost in the 
last Gordon Bennett Cup race September 
29, 1913 (59 minutes 45 3/5 seconds), alse 
witnessed by the writer. 

Meanwhile the two American entries 
had made very disappointing exhibitions, 
the Dayton-Wright having landed at the 
expiration of twelve minutes. It appeared 
that the top threads of the worm shaft 
controlling the hinged leading edge of the 
left wing (one of the novel features of 








600-hp. Packard); Rinehart (Dayton- 
Wright, 250-hp. Hall-Scott). 
England—Raynham (Martinsyde, 300 


The Spad biplane of DeRomanet, showing enlarged fin and rudder. This 


machine finished second in the race 


this machine) had stripped causing the 
edge to flap when in the high speed pos! 
tion. This, of course, rendered the ma 
chine uncontrollable. 





hp. Hispano-Suiza). 

During the morning the course was Ccov- 
ered by a fog which did not begin to clear 
off until noon. It was thought for a time 
that the race would have to be postponed 
until the following day but after several 
test flights had been made it was decided 
that it could commence. 

The French team had been taken out on 
the field at about 11 o’clock and had their 
motors tested, etc. De Romanet’s Spad 
appeared with a new fin and rudder put 
on overnight, the old ones having proved 





Captain Schroeder was forced to return 
when almost at the other end of the 
course on his first round due to motor 
preignition caused by insufficient radia 
tor surface for the very warm day The 
Verville gave an impression of tremen 
dous speed and it is most regrettable that 
the enterprise of the Army Air Service in 
designing and in sending over this re 
markable machine did not have a better 
reward. The design work has by no 
means been lost, however, as with a few 
alterations the Verville can he turned 








too small for proper lateral control. 
While on the field the standard wheels of 





into a pursuit machine second to none 
Raynham, who, as noted above, did not 





the Spad were replaced by those of the 
racing variety having tires and wheels 
completely enclosed in fabric casings. 

The American and British machines 
were wheeled out of their hangars at 
about one o'clock. The former joined the 
French group on the field but the Martin- 
syde for some reason occupied an exclu- 
sive position about 300 yards away. 

In the middle of the preparations for 
the start Tait-Cox arrived in a British 
Nieuport “Goshawk,” bursting a tire on 
landing. 

The first man to start in the race was 
Kirsch, who crossed the line at 1.36.25. 
He was followed by de Romanet at 1.44.52. 
Sadi Lecointe started at 2.8.54 and Rine- 








CU Ln eee 


Le 


1 start until after half-past four returned 
| to the aerodrome before he had completed 
1%) kilometers owing curiously enough to 
a similar mishap to that of the de Roma 
net—breakage of the oil feed. Raynham’s 
Martinsyde is the identical machine which 
won the Aerial Derby around London last 
July. It is a smaller edition of the 
Martinsyde Scout—the fastest sritish 
single seater produced during the war 
The Spad entry was a standard model 
20 with reduced wing gap and with a 
cover, carrying a fairing for the pilot's 
head, over the observer's cockpit 4 





performance of de Romanet therefor: 
greatly redounds to the credit of M 








hart at 2.11.10. 

Great difficulty was experienced in 
Starting the engine of Captain Schroeder's Verville and 
48 the rules state that the contestant must cross the 
line within half an hour of the starting time he has 
chosen some anxious moments were passed by the 
American contingent. Finally the Verville got away 


Front view of Nieuport flown by Kirsch 


in 21 minutes 29 seconds. Toward the end of the sec- 
ond lap, his engine began to miss and he abandoned 
the race after completing 200 kilometers (124.3 miles) 
in 48 minutes 52 1/5 seconds. 

De Romanet ran a fine race against heavy odds. 


Herbemont, the designer of the machine 

The Nieuport machines are a develop 
ment of the model 29C1, which would 
have been adopted as the standard pursuit airplane by 
the French Army had the war continued. The Gor- 
don Bennett models however are much smaller than 
the 29C1 type, having only one pair of struts on eacl 
side of the fuselage. 
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The Heavens in November, 1920 


Accumulated Data on the Distribution of Stars in Space 


at rR t l interest ha just been 
4 ( ‘ | I j ier, Ix pteyn kor 


By Professor Henry Norris Russell, Ph. D. 


Only one star in 50,000, on the average, is 1,000 times 
as bright as the sun, so that we would not expect to 





ie é 1 stucde f the stars has find such a star as near as 100 light-years. We can be 
i kee insight to the sure that there is actually none, for at this distance a 
2 col ‘ ‘ } f e brightness, motions, star 1,000 times brighter than the sun would look to 
. f I ! e great purpose us brighter than Vega. There are only three stars in 
of the struc the sky brighter than this. Two of them, Sirius and 
How thickly are the stars Alpha Centauri, are very near us and of moderate 
W t} ortion of them is bright, real brightness; the third, Canopus, is certainly more 
Does the starry region ex than 1,000 times as bright as the sun and certainly 
Ie ul ill ections, or is it limited and more than 100 light-years away. 
inded by relatively, if not quite, empty space? If But we have said nothing yet about the stars fainter 
wha he 0 and size of the star-filled region? than the sun, though these constitute the majority of 
} ly bounded, or does it thin out gradually at the whole—5,410 out of the 6,200 stars aforesaid. 
* he ed , I'he und questions like them, have been About 3,400 of these will give out less than one-tenth 
‘ oblems to which Kapteyn has devoted his re- as much light as the sun, leaving some 2,000 in the 
! ind at | ifter years of labor, aided by the intermediate region of brightness; and of the 3,400, 
<5 ition of observers at many places, and of skilled 2,200 will be found to possess a luminosity between 
he end his associate, Dr. Van Rhij'n have ten per cent and one per cent of the sun’s. 
i themselves ready to give out preliminary Among the remaining 1,200 still fainter stars, objects 
I if very small luminosity appear to become rare. Some 
. “ ld fail here to tell the tale of how these 0 of them are less than 1/1000 as bright as the sun. 
btained. Suffice it to say that the Our information about these very faint stars is still 
heal vere ly stafistical deter 
Q 1 er of stars in the sky 
hich e { s of each stellar mag! 
le en finding out what percentage of 
farses of eact mai de had proper 
s betwe en limits; proceeding 
to mate what fractions of 
whole number las it different dis 
fro u d so on vith a multi 
e of minor t still important and diffi 
yrroble j up, now and again, 
iich had to b solved before the main 
h 1 be nple l 
The results, however, are easily enough 
iderstood In presenting them here, we 
translate the technical but unfamil- 
terms il lute magnitude” and 
parsecs the more generally famil- 
ir ones of brightness compared with the 
ind dist ‘ light-years 
Our Siderea!l Neighborhood 
Within a hundred light years if our sun, 
stars appear to be scattered with 
r uniformit 1 space The aumber 
! 1 lle w this distance, according 
Kanteyn's new leulation, is 6,200 If 
limit ourse es to half the distance, we 
hould expect to find, not half as many 
i but one-eighth as many, since the 
gion in space within which we are 
king for them is a sphere with only 
f the diameter of the one we had at 
. t he ontains only one-eighth 
ny cub light-years. Only one in 
housand of the 6,200 stars should be a 
p. light-years of us—that is, six t io ye = at Rag lly 
ll. Four stars are actually known to At 10 o'elock: Nov. 22. - = iL 
e nearer the: his—Alpha Centauri, At 9% o'clock; November 30 
Barnard’s “runaway” star, and NIGHT SKY: NOVEMBER AND DECEMBER 
the seventh macnitude star known as 
Lalande 21,18 nd two or three others are so near scanty; but according to Dr. Kapteyn’s present data, 
limit that w in hardly say whether they are only a dozen will be less than a ten-thousandth of the 
nside or outside it Then we must not forget the sun’s brightness. 
tself, wich star essentially similar to the 
ers d so we have in all six or seven stars within Some Apparent Paradoxes 
; t of s ‘ n perfe agreement with Kap According to this census of the stars, we may there- 
alculations—though in the case of so very small fore regard our sun as a pretty bright object, surpassing 
uple of s ¢, so close an agreement is probably seven out of eight of his fellows. But how are we to 
ter of good lucl reconcile this with the fact—demonstrated securely by 
I even among these aearest neighbors of ours we direct measures of parallax—that the majority of the 
f ‘mous differences of real brightness. Sirius is brighter stars in the sky are much more luminous than 
than twenty times as bright as the sun; Bar- the sun? This apparent paradox arises because the 
” ! st gives out only 1/2500 of the sun’s light. stars visible to the naked eye—or, for that matter, 
it among the stars in the wder field whieh above any assigned limit of apparent brightness—are 
i ‘ ha e his own? not a fair sample of the whole, but are hand-picked 
Hi calculation how that a surprisingly definite (or it would be better to say eye-picked) to an amazing 
~ swer may m he given. The great majority of stars degree. 
en region of space are fainter than the sun, Let us compare, for example, the stars which are 
i really bright stars are rare. For example, out of between 10 and 100 times brighter than the sun with 
the 6.200 stars nearer than 100 light-years, 790, or only those which are between 10 and 100 per cent of the 


th of the whole number, may be expected to 


exceed the sun in brightness. About 100 of these will 


be ten times as bright as the sun, or more; and only 
five or six will exceed 100 times the sun’s brightness. 


sun’s brightness. We found above that there were 
2,000 of the latter class within 100 light-years of us, 
as against a little less than 100 of the former—a 
disparity of twenty to one. The stars of the brighter 





group, even if at the limiting distance, would all be 
easily visible to the naked eye as stars of the fifth 
magnitude or brighter. But those of the other group, 
if at a distance of 100 light-years, would appear ag 
stars ranging from the seventh to the tenth magnitude, 
and so would not get into our list of naked-eye stars 
at all. Only a few of them, which are less than twenty 
light-years away (or ten light-years, for the faintest 
members of the group) will be easily visible to the 
naked eye; and these will be but a beggarly fraction 
of the whole number. 

Speaking more generally, the stars of the first group, 
on the average, are 100 times as bright as those of the 
second. We can therefore see them at-ten times the 
distance, and we will be hunting for them throughout a 
region of space a thousand times greater than that to 
which our search for stars of the other group is lim- 
ited. 

For every star of the fainter sort which gets into our 
list of naked-eye stars, there will therefore be fifty 
stars of the brighter kind—and a thousand of the 
fainter sort which, though no farther away from us 
than the brighter ones which we have listed, are in- 
visible to the naked eye. 

This thousand-to-one preference, con- 
verting a real minority of five per cent 
into an apparent majority of 98 per cent, 
is not at all an exaggerated example of 
the effects of observational selection. In 
some cases, as between stars like Vega 
and Arcturus and objects like Barnard’s 
star, the preference would be a million to 
one—so that it is not surprising that only 
one isolated star as faint, in reality, as 
Barnard’s has been discovered among the 
half-million or so stars brighter than the 
tenth magnitude. 

Closely allied with this effect is another 
curious and half-paradoxical fact. The 
total amount of light given out by the 
6,200 stars which we may, by stretching 
our definition of neighborhood somewhat, 
call our neighbors in space, comes out 
6,500 times the sun’s light; so that the 
average amount of light given by one star 
is very nearly equal to that of the sun. 
But a simple calculation shows that 87 
per cent of the stars, which are fainter 
than the sun, give out only 12 per cent 
of the total light, the remaining 13 per 
cent giving out 88 per cent of the total. 
The stars which are more than 15 times 
as bright as the sun, though numbering 
only one per cent of the whole, give out 
half of all the light. Such considerations 


will appear in our point of view and in 
the results which we obtain, according as 
we count the stars as they appear in the 


At 9 o'clock: Dec. 7. sky, or measure them by their light- 
At 8% o'clock: De-. 15. 
At 8 o'clock: Dec. 23. giving power. The novice will find many 


pitfalls in such statistical studies, and 
even the well-equipped student, if not 
explicitly on his guard, may be caught. 
It need hardly be added that such effects have been 
very carefully allowed for in Kapteyn’s monumental 
work. 


The Heavens 


Turning to our star-gazing, we find Orion high in the 
southeast, with Sirius below, Aldebaran and _ the 
Pleiades above, and Procyon on the left. Perseus and 


Auriga are overhead, Gemini high in the east, and Leo 


rising. Ursa Major is low in the northeast, and Ursa 
Minor and Draco in the north. Cassiopeia is high in 
the northwest, and Cygnus is setting far below. 
Pegasus is well up in the west, with Andromeda above. 
Cetus and Eridanus occupy the great dull region ia 
the southwest. 


The Planets 


Mercury is an evening star before the 16th, and @ 
morning star afterwards, but is visible only at the 
very beginning and end of the month. Venus is a2 


evening star, but is still very far south, and sets before 
8 P. M. Mars is an evening star, too, and sets about: 


an hour and a half after Venus. 
(Continued on page 460) 
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An Airplane Not Built to Fly 
YHE accompanying illustration shows an airplane 
‘1 built on a light car chassis by a San Francisco 
automobile company. The machine is used as a stunt; 
that is to say it is an advertising car and not a flier. 
The propeller of this novel airplane 
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other shape equally long and if anything even narrower 
—ruailroad rails, frogs, ete. It will be noted in the 
picture, which really tells the story of Mr. Vinet’s in- 
vention, that the hooks forming his underslang car- 
riage are not a permanent feature of the flat car on 


1538 


is to run the car over it, put a track-wrench through 


the bolt holes at either end of the piece to be loaded, 
jack up the ends of the frog until it reaches the axles 
of the car, and then place the hooks. The idea has 


proven so good in practice that Mr. Vinet’s invention 
has been installed in the Canadian Pa 





that never leaves the ground may be op- 
erated from the engine of the car if de- 
sired. The machine is built exactly on 
the lines of an airplane, being provided 
with rudder and elevators, the rudder be- 
ing connected with the steering wheel by 
means of cables in such a manner that the 
rudder turns to the right and left as 
the steering gear is manipulated, thus 
acting as a direction indicator to the mo- 
torists in the rear. 

The elevators are operated by the con- 
trolling lever as in an ordinary plane, 
and when the car is brought to a stand- - 
still the elevators are lowered in the 
same position as on a plane when de- 
scending. The car is equipped with air- f 








cific terminals throughout Canada 


Where Age Improves Germination 
i iewey seed of some garden vegetables 


is never saved by amateurs for the 
reason that the plant is a biennial, and 
doesn’t muke seed until the second yea! 
Cucumber seed is seldom saved probably 
for another important reason and thar 
is the germination factor. Cucumber seed 
only a year old is characteristically poo 


seed. Germination improves with age. 
Seed houses never plan to sell cucumber 
seed which is not at least two years -old. 
Seedsmen, as the professional surdene 


is perfectly well aware, know that cu 
cumber seed is at its best at three years; 








plane tires with special tread in the rear 
to conform with the narrowness of the 
body toward the rear. The car carries 
port and starboard lights controlled by a 


This is not an airplane; it is a light automobile with something new in the way 


of a freak body 


that it is excellent at five years Nut 
only does aged cucumber seed have higher 


germination, but it produces much 





switch. The car is a two-seater. 


A Ferryboat Built on Motor-Boat 
Lines 

paw: of the limited traffic to be 

handled, a gasoline engine is being 
used in connection with the ferryboat 
“Poggatticut,” which operates between 
Greenport and Shelter Island Heights, at 
the eastern end of Long Island, N. Y. 
This boat makes round trips twice an 
hour, accommodating eight automobiles 
on uncovered runways alongside the cen- 
tral passenger cabin. Licensed for -one 
hundred passengers, she is operated by a 
gasoline engine and a two-man crew con- 
sisting of the pilot-engineer and a deck 
hand. Truly, this is economical operation 








stronger plants. Plant cucumber seed fif 
teen or even twenty years old, and a 
great deal of it often will come up. 

As in the case of cantaloupes, the cu 
cumber seed business of the United States 
is largely in the hands of expert growers 
who control large acreages 
big growers have as much as 200,000 ibs 


Some of the 


in storage at one time. The warehouse is 
mouse-proof and fire-proof, and so that 
they may guarantee seed free from dis 
ease the cucumber specialists disinfect it 

Here, as in many other fields of agricul 
ture, constant experimental work is th 
price of progress. 
is the agent used in treating seed In 
doing this for a long time many grewe 


Corrosive sublimate 


dissolved the poison in cold water until 








and quite in keeping with the limited 
traffic. 
The “Poggatticut” is 64 feet long, 28 


The “Poggatticut”’—a two-man ferryboat which carries 100 passengers and 


eight automobiles 


an expert showed them that either hot 
water or wood alcohol must be used to 
make the solution. 
“dissolved” in cold water simply sinks to 


Corrosive sublimate 





feet overall beam, 4 feet 11 inches draft 
loaded, with a gross tonnage of 72.6 and 
a net tonnage of 57. This ship is con- 
structed with straight floors from keel 
to bilge corners, with the fore and aft 
treatment carefully worked out. Indeed, 
she makes scarcely a ripple when trav- 
eling at eight miles per hour. 

The operation of the ferryboat is en- 
tirely from the pilot house, which is 
equipped with engine and clutch controls. 
This house is directly connected with the 
engine room by a vertical ladder shaft 
with a sliding door opening to main deck 
runway, and has a door on each diagonal 
side to the boat deck where two wooden 
ponts, equipped as life boats and totaling 
the required life-boat capacity, are 








the bottom. 

Another little point that had to be 
worked out was the strength of the so 
lution. The proper percentages of cor 
rosive sublimate, it has been determined, 
is 1-1,000. A proportion of 1-200 will 
kill all the seed, 1-400 most of it, 1-600 
some, 1-800 a little. 

Rinsing the seed is an operation which 
has led to ingenuity. Formerly the pra: 
tice was to rinse it for a long time in 
running water; most growers do now, 
in fact. One of the largest operators i 
troduced a better method. He uses ». lit 
tle lime water, and the work of rinsing is 
radically reduced. 








checked bottom up. 

The power plant is extremely novel, 
comprising an automatic 50-horse-power 
double flywheel engine, with a one-way 


The temporary underslung carriage on which rails can be loaded with no 


other tool than a jack 


Putting Paint to the Acid Test - 
y Fe untiring Bureau of Standards has 
recently undertaken to test paints on 





clutch at each end connecting to the con- 
tinuous-line shafting with a propeller at 
each end. The forward propeller runs 
idle while the boat is being driven for- 
ward, but comes into play when a reverse 
action is wanted. The rudders are fitted 
with locking pins and protected by an 
armored ram for operation in ice of rea- 
sonable thickness. 

The remarkably steady running and ma- 
neuvering qualities of the “Poggattictt” 
are its strongest talking points, since the 
heavy tides encountered on her route call 
for an extremely manageable craft. 


Loading Rails With a Jack 


HOSE who have to do with the han- 
dling of lumber have, in many in- 








a scientific basis; or, in other words, to 
take the guess work out of paints. For 
paints are used as much or even more 
for preservative purposes than for deco 
rative purposes, and something definite 
should be known in advance regarding the 
wearing qualities of any paint. 

A series of racks has been erected on 
the roof of the Chemistry Building of the 
Bureau of Standards, as shown in the a« 
companying view. On these racks are 
placed slabs or panels of wood and metai 
coated with the paints and varnishes to 
be tested. The slabs or panels are exposed 
at an angle of 45 degrees to t 
facing south so as to get the most sever: 
exposure. In this manner the paints and 
varnishes are subjected to the most ex 


he vertical 








Stances, discovered that these shapes, 
long and narrow to the last degree are 
frequently best manipulated with the aid 
of an underslung carriage of some sort; 
and the Screntiric AMERICAN has on several occasions 
described and pictured such appliances. A new member 
of the family now comes to our attention, the invention 
of Mr. Arthur Vinet of Winnipeg. This time the intent 
is to facilitate the handling, not of lumber, but of an- 


Copyright, Underwood & Underwood 
Paint racks on roof of Chemistry Building of the Bureau of Standards at tered in normal use, and the experts of 


Washington, D. C. 


which they are installed, but that they can be removed 
from and added to the car almost as easily as the rails 
can be loaded on and unloaded from the hooks them- 
selves. The procedure for loading, after placing the 
rail or frog to be loaded in the center of the track, 


treme conditions that would be encoun 
the Bureau are enabled to gage with con 
siderable accuracy the wearing qualities 
of various paints and varnishes. Not only does the 
Bureau test the samples submitted by manufacturers 
but the very elaborate paint shop of the Bureau Is 
carrying on important research work in the way of 
guiding all efforts toward better paints and varnishes 
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A handy tool for the repair of un- 
wieldy truck tires 


Electric Buffer for Truck Tires 
hop or garage use 


Jewcy: ool for s . 
4 I repairin ruck tires is the 


pment shown here rhe equipment 

sts of bench stand with flat pulley, 

five feet of shafting, spindle and scratch 
rush rhe equipment can be driven 
the line shaft or from a motor as 
shown ft is said to do efficient and 


economical wort 
Trunk with an Ironing Board 
W ARDROBRE trunks were thought to 
be the last word in traveling equip 
ent when t introduced 
I various compart 


wy were frst 

Ww vears ago Ihe 
wearing apparel were then as 
nakers knew how to 
ke then But a 1220 model wardrobe 
runk made by Chicago manufac 
turer would make the old models shiver 
trunks have 
f the pressure board, used to 
rarments hung 
roning board 
nbinatior This board, used formerly 
one purpose now serves (two 
n one side it is padded and has the 
rend rout! 


iol so that the owner can 


sily press the shoulders of shirts or 
louses,. The firm foundation is possible 
ause of the upright support which 
imps to tive iter end 

ther improvements are also 
the trunk, such as collapsible 
hat boxes, shoe compartments, electric 
umbrella and cane rack, not 
mention an improvement in locking 
K i single motion of the hand on the 
| locking levice, two other locks lo 
eated below are secured at the same 
ne This eliminates stooping over to 


isten the lower locks, 





r —— 











en 


ae 


A wardrobe trunk equipped with 
an ironing board 





Light and Power from a Single 
Bulb 

TWO-BASE incandescent globe has 
L been designed by E. O. Schmeitzer, 
an electrical engineer of Chicago, Ill. 
With this globe it is now possible to have 
light and power from the same socket 
without connecting a double base socket. 
The new globe is simply connected in 
the old way and any heating device that 
might be wanted for use such as a cold 
water warmer, electric iron, etc., is con- 
nected to the end opposite. The design 
of the globe has been changed somewhat 
to a cylindrical shape with a tipless end. 
The exhaustion of the bulb has been car- 
ried out by means of a sealed-off tube 
concealed within one of the bases. The 
lead wires are given a quarter twist in 
passing between the two ends of the 
lamp to provide clearance for the fila- 
ment anchors. Old designs of electrical 
devices used in the home can now be 


Ie) j 
| 
| 








EE =) 
The lamp that gives light and 
power at the same time, auxiliary 


apparatus being connected at the 
“other end” 





quickly and cheaply changed to provide 
more harmonious lighting effects. What 
is known as a “pendant” fixture can be 
converted into a semi-indirect fixture by 
the use of the new lamp.—By AK. H. 
Hamilton. 


New Sources of Power Alcohol 
tip opinion gathers force that there 

are ample sources of the raw mate- 
rials of power alcohol available in re- 
gions where the difficulties in connec- 
tion with the transport of plant and ma- 
chinery required and of the product to 
the consuming centers are not so great 
as in some of the areas which have been 
marked out as ideal raw material pro- 
ducers, according to the Times Trade 
Supplement 

It is reported that in the Pacific 
Islands alone, maize, cassava and sugar 
cane could be grown and utilized to an 
extent which should produce 50,000,000 
gallons a year, and it is suggested that 
the world demands could be filled by the 
raw material available within certain 
Empire areas. Estimates of the cost 
of obtaining industrial aleohol from the 
crops named indicate that 6d. per gallon 
is a figure which could be realized, and 
the process of distillation should be as- 
sociated with the recovery of valuable 
by-products. 


Floating Fair from the Nether- 
lands 
A COMPANY has been organized at 
The Hague for the purpose of send- 
ing a “floating fair” as it is called, but 
practically a ship loaded with sample 
products and commercial agents to sell 
them, to various parts of the world, par- 
ticularly the United States. The concern 
is organized somewhat on a codperative 
basis and proposes to send the Message- 
ries Maritimes vessel, the “Macedonia,” 
of 6,100 tons burden to the United States 
and Central and South America for the 
purpose of introducing Netherlands prod- 
ucts and enabling Netherlands commer- 
cial houses to establish import and export 
connections in the countries visited. 


The plan is for each of the Netherlands 
firms going iyto the scheme to advance 
the sum of 2,800 guilders or, at present 
exchange, the equivalent of $861 Ameri- 
can currency, for each cubic meter of 
space occupied aboard the vessel by an 
exhibitor and 200 guilders or about $61 
gold for each port visited. The ship will 
be divided into show rooms and each ex 
hibitor will instal aboard the vessel in 
the space he engages such a display of 
his goods as he cares to make and will 
furnish the company with advertising 
matter, price lists, and other informa- 
tion. The company will furnish an or- 
ganization of commercial men on the 
ship which will act as sales agents and 
will endeavor to arrange satisfactory 
permanent connections for the exhibit- 
ors in the ports visited. For sales uact- 
ually made the company will charge a 
single commission of 10 per cent, tak- 
ing no commission on the business which 
follows from connections thus made. It 
proposes to carry on a comprehensive 
udvertising campaign in the countries to 
he visited so as to secure the maximum 
result from the visit. 


New Lathe Dog with Safety 
Feature 


a dog being manufactured by 
an Ohio firm is fitted with a recess 
into which the set screw head fits and 
the danger of breaking projecting set 
screws is eliminated. Extra metal used 
in forming the recess serves to balance 
the dog. The screw of the dog is set 
with a socket wrench.—By Allen P. 
Child. 





| 

















Setting the screw of the safety 
lathe dog with a socket wrench 


Restoration of the Belgian Rail- 
roads 


RADE COMMISSIONER SAMUEL 

H. CROSS reports from Brussels, 
Belgium, under date of August 25, that 
the severely damaged railroad section 
from Mons to Ghlin has been completely 
rebuilt, and the bridge over the Lys just 
outside the St. Pierre station at Ghent 
has lately been opened for double-track 
use. The Alost-Opwijk-Londerzeel and 
Dixmude-Nieuport lines are nearly ready 
for operation, while the Courtrai-Menin 
line is open as far as Warneton. Inter- 
locking block systems have been _ in- 
stalled between Brussels and Antwerp 
and between Brussels and Ostend. A 
similar system is in process of installa- 
tion on the Namur-Sterpenich route. 
Purchases of equipment are being made 
for the restoration of the electric switch 
systems in the larger stations. The cen- 
tral shops are repairing 12 locomotives 
per week, as against 19 in 1914, while 
the section shops have reached 50 per 
cent of their pre-war efficiency. 


———SSS>=>=Sl_hIEStEIE=S"™"lUlSSSE  e__=—=—:: 




















To protect the cotton-picker’s 
fingers 


Finger Guard for Cotton Picking 
NE of the latest inventions for use 
in the cotton fields is a very simple 

cotton picker, consisting of a piece of 

flexible metal that is adjustable to fit 
the finger. It fits securely over the 
first joint of the finger, one to each 
finger. On the inside it has five small 
cleats to give tenacity. Experienced 
pickers declare that with a set of these 
pickers they increase their capacity from 
twenty to fifty per cent. The inventor is 

A. A. Ross of Oklahoma City, a practi- 

cal cotton picker himself. With the la- 

bor shortage this picker is bound to 
prove popular throughout the cotton 

States. In addition to increasing the 

capacity of the worker, it also prevents 

pricking of fingers on cotton burs, a 

frequent and trying accompaniment of 

cotton-picking under the usual pro- 
cedure. 


Throwing a Switch with the Foot 
HE new San Diego and Arizona 
Railway has installed some foot- 

operated switches that make the life of 

the brakeman much easier and at the 
same time prevent a switch from throw- 
ing itself in the jar of a long freight 
train’s passing over the rail intersection. 
When the arm operating the switch is 
thrown, it falls under a spring catch, 
from which it cannot emerge until the 
catch is opened by the foot lever seen 
in the picture. It is thus additionally 
safe and at the same time the brake- 
man finds it much easier and speedier 
than when he must put a pin in place 
after throwing the switch to hold the 
switch from jumping open.—By Frank 
B. Howe. 




















The foot-operated switch that can’t 
jarred open 
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: | | Ball Bearing Mot 
Y AIRBANKS- MORSE was first in this country to fur- 
nish a complete line of standard alternating current motors 
fitted with ball bearings. Needless to say, these machines 
were Fairbanks-Morse quality throughout. 
This pioneer work was done many years ago. 
. Today, full) half the output of our electrical manufacturing 
3 plant is devoted to the production of ball bearing motors and | 
. generators. ] 
Power users know the advantage of this type of motor for | 
g drives where practical operation demands the reduction of 
” friction losses and the elimination of constant oiling. We 1 
r accomplish this by means of grease-packed ball bearings which 
it require but little attention. 
1e (This pioneer work end present day service to industry are 1 
‘h the physical expressions of the standard reflected in the ; 
a Fairbanks-Morse Qualit) Seal which images the goal of all 
e this company’s activities. 
m Our products include Fairbanks Scales—oil engines—pumps—electric 
is , motors and generators—railway appliances and coaling stations —farm 
i- ’ power machinery, such as “Z” engines, lighting plants, water systems. 
0 FAIRBANKS, MORSE & CO. 
m : MANUFACTURERS CHICAGO 
1e 
ts 4 World-wide distribution through our own branches and representatives 
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Beauty 


and 
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HE practical advantages of steel sash 
‘its greater strength, longer life, and 
easier operation—are familiar facts. 


But Lupton Pivoted Factory Sash lends 
itself equally to beauty of design. 


Notice in the view below of the Crown 


Utility 


¢ mullions — emphasize 


Overall Manufacturing Co.’s building how 
the broad window openings — scarcely 
broken by the thin lines of the sash and 


the vivid white 


pilasters. Notice the balanced effect of the 


upper 


and lower ventilators in each win- 


dow opening, and the harmony of propor- 
tion between the sash in the walls and in 
the corner towers. 


Yet these upper and lower ventilators are 


not meant merely for looks; 


their real 


purpose is to give a balanced in-and-out 
air movement when there is no wind. 


In a wide building like this, where many 
workers are likely to be crowded together, 


upper 


and lower ventilating openings are 


as essential to health as high ceilings and 
large glass areas are to easy vision. 


We have published a 48-page booklet 


entitled “‘Air, Light and Efficiency,”’ 


show- 


ing numerous sash applications to general 


manufacturing buildings. 
are very unusual. 


Some of them 
A copy will be sent 


free on your request. 
DAVID LUPTON’S SONS COMPANY 


“Today — 
the Sash 


makes the Factory” 


Chicago 
Pittsburgh 


Overall Mfg. Co., Cincinnati, 
O. Zettel & Rapp, Architects. Size 
of building about 96 x 190 feet. 
Lupten Pwoted Factory Sash used 
throughout. Upper ventilators op- 
erated in groups by hand chains; lower 
anes by separate stays. 


Crown 





Clearfield and Weikel Sts. 




















Philadelphia 


Specialis's in daylighting and ventilating 


equipment for maximum production 
New York Cleveland Boston 
Detroit Buffalo Atlanta 


Canadian Manufacturers: 


Ltd., Toronto 


The A. B. Ormsby Co., 





[ INVESTMU@BENT VALUE | 





Lupton Pivoted Factory Sash 
—Cat. /0-LSS 
Lupton Counterbalanced Sash 
—Cat. /0-LCB 
Lupton Steel Partitions and 
Doors—Cat. / 0-LSP 
Lu~ton Rolled Steel Skvlight 
—Cat. 1 0-Mise. 
Pond Continuous Sash, for 
Pond Truss roofs, monitors, 
saw-tooths,and side walls 
. 10-PCS 


Pond Operating De- 
vice for long lines of 


sash—Cat./0-PCS 
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eerArmy Auction Bargains 
- ae 238 C.W. Revolvers $2.65 up 

Army Haversacks .15 
riformes $30 ** |Knapsacks 















100. 
Francis Baanerman Sone, 501 Broadway, New York 











$4.00 to $200.00 Retail 
Oar 8 bandey Dept. offers Needles 89¢ per thousand. 
Motors $1.36 to $14.75 each. Tone-Arms and 
prodwe ere a 30 to La ig ter at. set. Main Eprings Se 20¢ 
Ste R Sapphire 
ast FP a, ~" reas —, a 
We te “io our 7 ~ logue, the only one of Its 
kind in America, lustreting 83 ‘different styles of 
Talking Machines over 600 diff 
eraphie Parte 
LUCKY 12 PHONOGRAPH COMPANY 
Export Dept. 467, EB. 12th Street, §. Y., 


a3 ‘Cleartone Phonographs 


U. BAe | 





|_| Experimental and Model Work 


Fine Instruments and Fine Machinery, 
nventions Developed. 
pectal Tools, Dies, Gear Cutting, Ete. 


| HENRY’ “TUHR, 489-93 Broome St., New York City 


MatherFlexibleCoupling 


Patented 








. “*A Little Giant for Work” 


, Made to Gill a spesific need, 
‘ where lightness, strength and 
Great flexibility are required in 
Connection with smal! motors. 
Especially practical with 
Clothes Washers, Dish Wash- 
ers, Small Pumping Sets and 

for other small ines 
literature Of light load 


BOND COMPANY 


October 30, 1920 








a. Gc 

















617 ARCH ST. PHILADELPHIA, PA. 























Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, Etc. 




















Pertaining to Apparel 

DRESS SHIELD.—HeLen Weeks, 216 W. 
140th St., New York, N. Y. The object of the 
invention is to provide means whereby a dress 
shield may be quickly, conveniently and se- 
curely attached to the dress without resorting 
to sewing or to the use of safety pins. An- 
other object is to permit of readily attaching 


| or detaching the shield without its being visi- 
| ble through the garment or without requiring 
| alterations thereof. 


Of General Interest 
OPENER FOR GLASS TOPPED JARS.— 
ReL_yea, Coscob, Conn. This invention 
relates to kitchen utensils and has particular 
reference to manually-operated means for open- 


| ing glass-topped fruit jars, which are usually 


held sealed by external atmospheric pressure. 
Among the objects is to provide an implement 
which will serve two conditions, first the ad- 
mission of air into the container for relieving 
the external pressure, and secondly a device 
which is least likely to cause the cracking, 
chipping or breaking of either the glass top 
or the rim. 

WINDOW ATTACHMENT.—J. E. Gat- 
BRAITH, 20 W. 14th St., Whitestone, L. I., N. Y. 
This invention relates to an attachment more 
especially designed to cever the opening be- 
tween the top rail of the lower sash and the 
upper sash to prevent insects, dust, snow, 
ete., from entering the room by way of the 
opening. Among the objects is to render the 
attachment serviceable in case the lower sash 
is raised to insert a streen in the lower por- 
tion of the window caving. The device may be 
adjusted to windows of different widths. 

GATE CLOSER AND SUPPORTER.—R. P. 
BEeELLIcAN, Natchez, Miss. An object of the 


| invention is to construct a device which will 
} act as a supporter and closer for closures, and 


more particularly gates, by means of which 
the gate will always be properly closed, the 
closer also acting as a supporter for the gate 
as well as a hinge, thus tending to control the 
life of the closure and to eliminate adjustments 
and repairs to a minimum. 

SOAP CONTAINER.—E. O'Connor, 166 
Market St., Newark, N. J. This invention re- 
lates particularly to soap containers adapted 


| to form a part of a douche or internal bath 


which compels the water to pass 
the soap to render the water soapy 


device, 
through 


|} and supply such soapy water in such quantity 
|} as may be desired. 


| ALLOY.—F. MILurKen, 55 John St., New 
| York, N. Y. The object of the invention is to 


provide an alloy characterized by having a 
high acid-resisting quality, and increased den- 
sity, an exceedingly close and fine grain, great 
tensile strength, increased elasticity, and elec- 
trical resistance. The alloy is formed of cop- 
per 50-60 per cent, nickel 26-34 per cent, iron 
4-8 per cent, zine, 7-11 per cent, and a deoxi- 
dizing or purifying agent, 25 to 5 per cent. 

BED.—R, F. Hettwec, 3660 Douglas St., 
El Paso, Texas. This invention relates to im- 
provement in beds, an object being to provide 
coupling means between the side rails of the 
bed and the head of the bed which will permit 
the rails to be located either in position to 
support a spring or to support slats and to 
facilitate this double function, the side rails 
are of the ordinary angle iron form. 

CHECK BOOK ATTACHMENT.—W. E. As- 
nortT, Bend, Ore. An object of the invention 
is to provide a folding check book with a check 
clamp slidably engaging the checks and mova- 
ble to a position across the field of the check 
so as to hold the checks smoothly while draw- 
ing the same, and which can also be moved 
into alinement with the division line between 
the check and stub, and operate as a straight 
edge against which the check can be torn. 


SALT AND PEPPER BOX.—W. R. EL.ior, 
Fairfield, Conn. This invention relates to salt 
and pepper boxes, having for its object a con- 
struction wherein separate salt and pepper re- 
ceptacles may be supported by a single holder 
and controlled by a single cover so that only 
one box will discharge at a time. The two 
boxes are substantially duplicates with co- 
acting means for holding a single movable 
cover in place adapted to stop the flow from 
either box. 


GUN SIGHT.—BE. E. Grecory, Lewisport, 
Ky. The invention has for its object to pro- 
vide a sight adapted for any form of gun, and 








so arranged that by using the sight with both 
eyes open the range will be automatically 
found. Two images of sight are formed when 
the marksman looking along the top of the gun 
barrel focuses his eyes on the target. These 
images appear transparent and in overlapping 
form an opaque central pyramidal image, the 
apex of which determines the point whieh 
should rest upon the target when the trigger 
is pulled. 

BELL.—A. Roy, Hill City, So. Dak. The 
object of the invention is to provide a beh 
adapted to be attached to keys, as for instance, 
the keys of hotel rooms, for indicating with an 
audible alarm when the key is tampered with, 
by attempting to turn it from the outside, and 
which will also sound while the key is in the 
pocket through the movement of the carrier, 
thus preventing its loss. 

BASKET.—G. L. O'Dett, 323 W. May &t, 
Belding, Mich, The invention relates more 
particularly to an unwoven and unbraided, 
splint basket, although in all its phases it is 
not limited to baskets of that particular char 
acter. The general object is to provide a bas 
ket to be produced cheaper than braided bags 
kets, and one which will give a bette service, 

DRIER TRAY.—C. E. Jonnson, Boundbrook, 
N. J. The invention relates more partie 
larly to trays used for the quick drying of 
dyes, paints, colors, chemicals, etc. An ob 
ject is to provide a tray made of one sheet of 
metal bent into a shape such that a max} 
mum drying surface will be exposed to the 
material to be dried and provide a plurality of 
passages which allow a free circulation of 
heated air. 

DRINKING CUP HOLDER FOR WATER 
BOTTLES.—C, RusenTHat, 19 E. 9th St., New 
York, N. Y. The invention relates particularly 
to a device adapted to clamp upon the inverted 
upper end of a water bottle when the latter 
is in position in a water cooler, an object be 
ing to provide a device which will effectually 
support a carton or box containing a colump 
of drinking cups in convenient position for use 

GROUND ANCHOR.—I. -Sotzere, 125 W. 
Stout St., Rice Lake, Wis. An object of the 
invention is to provide an anchor which will 
take a firm hold in the ground and which 
may be utilized for drawing an automobile out 
of a dangerous position, and which, of course, 
may be utilized for any other purpose wher 
ever a rigid support is desired. A further ob 
ject is to provide a ground anchor, which, when 
not desired for use, can be assembled and oc 
cupy but relatively small space. 

WICKER PANEL.—W. H. Srocxer, 721 
Lombard St., Philadelphia, Pa. The invention 
relates to panels of ratan, reed, willow or like 
material, and is adapted to be variously em 
ployed in the construction of furniture such 
as tables or chairs, or in building up walls or 
portions of walls, The general object is to 
provide a panel embodying frame elements and 
woven areas which will be strong and durable 
and will possess esthetic attributes to a high 
degree. 

DRIP CATCHER FOR REFRIGERATORS.— 
A. B. Bares, c/o Genl. Deliv., Balboa Heights, 
Panama Canal Zone. The invention relates 
particularly to drip catchers for refrigerators, 
the object being the provision of a porous m- 
terial arranged for catching the drip, whic 
will obviate the removing and emptying of pans 
now commonly used for the purpose, the com 
struction of the catcher effecting an evapor® 
tion of the waste water and in this way avoids 
the necessity of its removal. 








We wish to call attention to the fact that 
we are 15, a position to render competent ser 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex B& 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all cour 
tries foreign to the United States. 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORE 
Tower Building, CHICAGO, TLL 
Scientific American Bldg., WASHINGTON, D.C 
Hobart Building, SAN FRANCISCO, 
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LEGAL NOTICES 
em eS 


PATENTS. 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & = 
Co. for advice in regard to the best = 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- = 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
= enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN’ ~ 


contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 


MUNN & CO., o?'#iiEnts 
Woolworth Building, NEW YORK 
CHICAGO, ILL. 


WASHINGTON, D. C. 
SAN FRANCISCO, CAL. 


Usui UANAUPSUHESYUQOOUOSGUGGSOOULSUDEGDOAUOOLAD ULLAL HUDDLE ASLAM Nite 


“Annual Subscription Rates 
Scientific. American Publications 


a American (established 1845) one 
ear 


If 
mt, 








IMLNNANA.tnnntriesee ie caeetctetta teat eit 





SOUVUTANERROREDGORAL HAA #EOG PAA SPRRRPMNEAN AMMAN LAA LEENA LADNER {4 
eH 

Pe 

i 





Beientific American Monthly (established 
GW DOOD win cone 0s cache beens $ 
Postage prepaid in United States and posses- | ( 
sions, Mexico, Cuba and Panama. | 





Foreign Postage | 

Bclentific American $1.50 er year additional. 

Bcientific American Monthly c per year at | 
ditional. 

Canadian Postage | 

Scientific American 75c per year additional. | 

Scientific American Monthly 36c per year addi- 

tional. 

The combined subscription rates and rates to | - 

foreign countries, including Canada, will be 

furnished upon application. 
Remit by postal, or express money order, bank | 
draft or chec 





Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted. Count seven, words to the line. All 
orders must be accompanied by a remittance. 


AG WANTED 
AGENTS—-$40-$100 weeklv; free samples. gold sign 
letters; anyone can put on store windows; liberal offer 
to general agents. Metallic Letter Co., 431X N. Clark 
Street, Chicago. 


i ALUMINUM SOLDER 


TRY Pierman's “Selffluxing’ Aluminum Solder, 
fuaranteed practical. $1 per bar, by mail. Send cash or 
express order. Address A. N. Pierman, 1138 Broad St., 
Newark, N. J. 








BUSINESS OPPORTUNITY 


SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen. 
9300 to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Clemmer, 603 N. 
Tutaw St., Baltimore, Md. 


FOR SALE 
FOR SALE or on Royalty basis, Patent No. 1323466. 
Covers an improved ear air douche used by ear spe- 
clalists. Address Karl Miller, 2005 Palmetto Street, 
Brooklyn, N. Y. 








HELP WANTED 
PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
City. 





ANTED 
THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completely equipped 
Manufacturing plants in Indiana. Address W. F. M.-- 
P.O. Box No. 263, Bedford, Indiana. 


For Spot Cash mail false teeth, . old and 


broken jewelry, diamonds, 
watches, old gold, silver, platinum, War Bonds or 
Stamps—anythi ng valuable. Cash by return mail. 
Goods returned in 10 days if you're not satisfied. 


Ohio Smelting and Refining Co., 234 Lennox Bldg., Cleveland, O. 
IDEAS FOR nN VENTORS 


INVENTORS UNIVER SAL EDUCATOR = 
ats cours on Bata’ caaes tot valeable advice oa choice nt tore 


FRED G. DIETERICH. “ei iT Ouray Bidg., Washington, D. C. 


1 Genuine Foreign Sta: Mexico War Is- 
sues, Venezuel Salva or a str og | Oe 
Service, Guatemala, Chi a, etc. oe Sa ee 
est a gen ans 
Big 2p Lists Free. We Buy ry hiampe Es 
Hussman Stamp Oo., Dept. 109 Some: Mo. 
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The Problems of Electrification 
(Continued from page 444) 
| ative costs show great economies. Another 
| electrified western line is handling trains 
of 4,600 tons at a speed 20 per cent higher 
than was possible with steam traction and 
a limiting load of 3,500 tons. 

Here in the East, down in a mountain- 
ous part of West Virginia where there 
is an extensive movement of coal from 
local mines, a railway formerly operated 
entirely by steam, now handles double the 
capacity on a certain section with 12 
electric locomotives where it used to em- 
ploy 33 great Mallet engines. The grades 
are extremely heavy, and yet, on the 
stiffest of these, trains of 3,500 tons are 
dealt with without trouble, and are moved 
about 100 per cent faster than when steam 
locomotives did the work. In fact, in 
numerous instances throughout the coun- 
try, it is no uncommon thing to maintain 
electrified freight speeds of 15 miles or 
more an hour where formerly steam trac- 
tion was limited to 6 and 8 miles. Thus 
we see how entirely feasible it is not 
only to reduce the bottle-necking condition 
but, at the same time to increase the loads 
which can be hauled by a single engine. 

As is pretty generally known, several 

different systems of railroad electrification 
have been developed, each with its own 
particular claims to consideration. For 
the most part the lines so operated are not 
interrelated, and each typifies a more or 
less distinct step forward in the art; and 
as may be imagined each has its advo- 
ates. At present three lines focus-| 
ing in the City of New York are using di- | 
rect current of 600 volts, distributed by 
third rail. In effect this is an expansion 
of trolley practice to the main-line field— 
the third rail providing a conductor of suf- 
ficient volume to handle the heavy low- 
voltage current. Aside from complicating 
yard lay-outs and inviting numerous trou- 
bles, this arrangement is not suitable for 
long distances. 

For trunk-line work, where the runs are 





had recourse to trolley wires and high- 
voltage current in the distributive sys- 
| tems, and we have resorted to both di- 
rect current as well as single-phase al- 
ternating current on the roads concerned. 
The direct-current service has successive- 
ly jumped from 1,500 volts to 2,400 volts, 
and then to 3,000 volts on the greatest 
electrified stretch in the country. But in 
order to obtain efficient primary distribu- 
tion of energy from the power stations, 
alternating current of 100,000 volts is de- 
pended upon. This feeds to seven or 
more sub-stations along the route, where 
the alternating current is transformed to 
direct current of 3,000 volts by means of 
motor-generator sets installed at these 
points. As may be imagined, these sub- 
stations are necessarily complicated and 
extensive in their equipment. 

Single-phase alternating current sys- 
tems are in service in connection with 
a number of important roads in the East, 
where they are handling the varying de- 
mands of express and local passenger 
traffic and dealing efficiently with fast and 
slow freight on both fairly level and 
mountainous runs. Instead of motor-gen- 
erator sets, as in the case of direct-current 
sub-stations, the transforming work is 
done by static transformers with no 
moving parts. 

Similarly, where the overhead wires | 
carry a much higher voltage than is| 
needed for the operative motors of the | 
electric locomotive or the multiple-unit 
train, small static transformers on either | 
the locomotive or the cars meet every | 
requirement. Structurally, they are of | 
extreme simplicity, and besides are’ auto- 
matic in their functioning. High-voltage | 
alternating current can be distributed | 
farther, more efficiently, and by smaller | 
conductors than is practicable in the case 
of direct current. 

For multiple-unit operation, which must 
inevitably be counted upon to handle local 
passenger traffic in and out of populous, 
centers, alternating current is preéminent- 
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Refinite Soft Water uiill 
lower your Operating Costs 


IF HARD water is going into the boilers of your 
power plant, into the dyehouse of your textile 
mill, into the washroom of your laundry or the 
laundry department of your hotel, hospital or 
other similar institution, you are carrying an un- 
necessary and easily avoidabie operating expense. 


Refinite Water Softeners have proven this fact for 
users in all parts of the country. 


By their saving in fuel, in supplies, in equipment 
renewal, in time and in labor they have quickly 
written their costs from the books—and then kept 
right on adding to the profits. 


Nature’s Water Softener 
Copyr'ebt 1920—The ReGnite Company 


The Refinite Water Softener attaches to the cold water 
supply line. Occupies little space—requires no expert 
supervision, practically no attention—built in sizes to 
suit all needs—reasonable in price. 


Refinite softened water is ideal for beauty parlor, bar- 
ber shop and for home uses. Fresh, clean, velvety soft, 
it is soothing to the skin, beneficial to the complexion, 
delightful for the bath and shampoo. 


LIME-SODA WATER SOFTENERS—FILTERS 


We build also the Refinite Rapid Pressure Filter and the Booth 
Lime-Soda Water Softener. The latter is designed especially 
for railroads, municipalities and the larger steam power and 
central heating plants. 


Let us give you particulars about a Water Softener for your use. 
No obligation. Address our nearest office. 


THE REFINITE CO., Refinite Bldg.,Omaha, Neb. 


Refinite Mineral Factory, Ardmore, S. D. 
Equipment Assembling Factory, Omaha, Neb. 








CHICAGO Branch 
Soot y Sales Rooms 
908 S. Michigan Ave. 
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NEW YOR SAN FRANCISCO, 
1116 Neth "Assn. Bldg. 419 Call Bidg. 
aTts mane Bite. MINNEAPOLIS, 
* > 
CINCINNATI, 703-4 Plymouth Bldg. 
410 Traction Bldg. ST. LOUIS, 
SPOKANE, 438-9 Boatmen’s 
1015 Old Nat’l Bank Bank Bidg. 
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Why Your Car Has A Breather Tube 
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Every automobile manufacturer admits 
that pressure gets by the best fitting com- 
mon piston rings. 

He puts one or more breather tubes on 
the crank case to let the pressure out. 
10‘; of the compression of a new engine 
will get by the ordinary piston ring. 
Double Seal Piston Rings will save you this 
10°; in gasolinc because they absolutely 
stop this leak. They keep upkeep down. 
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DOUBLE SEAL RING CO. 
General Sales Office, 2335 Michigan Avenue, CHICAGO 

If your jobber, dealer or garage does not carry Double Seal 

Rings, address our nearest sales branch. Each branch carries 


in stock all sizes of rings. 


Sales Branches of the Dow:ble Seal Ring Company : 


Atlanta, Ga 66% N. Forsyth St New Orleans, La..808 St. Charles St. 
Baltimore, Md...1710 N. Charles St. New York, N. Y.....1834 Broadway 
Boston, Mass..107 Massachusetts Ave Oklahoma City, Okla.. 416 N. 
Buffalo, N. Y 1377 Main St Robinson St. 
Chicage Il 2335 Michigan Ave Omaha, Nebr........ 415 S. 24th St. 
Cleveland, Ohio 1641 Euclid Ave. Philadelphia, Pa..1327 N. Broad St. 
Dallas, Tex 208 Browder St Pittsburgh, Pa.. 206 Werner 
Denver, Colo 430 Eighteenth St. Bldg., Hiland & Baum Sts. 
Detroit, Mich 924 Grand River Portland, Ore . .90 N. Broadway 
J : Avenue, W Sacramento, Cal 1008 J St. 
El Paso, Tex 412 Myrtle Ave. San Antonio, Tex......314 Kamp- 
Fresno, Cal. 1922 Tuolumne St. mann Bldg. 
Ft. Worth, Tex 316-328 Lake St S Fr Cal 1124 Polk St 
Houston, Tex ‘ 1212 Main St edly =o Siege ariaea a 
Menenn tie. Oe 214 E. Itth St Seattle, Wash.........1213 Pine St. 
Little Rock, Ark....414 Louisiana St ster kton, Cal...106 N. California St. 
Los Angeles, Cal 603 W. Pico St Tacoma, Wash...... -1210 A St. 
Memphis, Tenn 128 Monroe Ave. Tulsa, Okla..........208 E, 2nd St. 
Milwaukee, Wis 160 Mason St. Waco, Tex 100 Provident Bldg. 


Minneapolis,Minn. .825 Hennepin Ave. Windsor, Ont.,Can..19 E. Sandwich St. 
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Williams’ Superior Hh 
Drop-Forged Wrenches i 


Wherever wrenches are used, 4 
AJ. H. Williams & Co. are is 
8) known as ‘‘The Wrench Peo- 
ple.’ And we like that title 
—it has such a plain, strong, 











forceful American twist. So 
have the wrenches. They 
are as good as the best grade 
of material and skilled work- 
manship, backed by nearly 
half a century’s experience, 
can make them. 


We've a Wrench for every 
purpose and carry in stock 
40 standard patierns in 1000 
sizes, with openings from ;; 
to 754 inches. 


Write for Wrench Booklet 
jJ. H. WILLIAMS @ CO. 





“The Wrench People” 











BROOKLYN BUFFALO CHICAGO 
28 Richards St 28 Vulcan Si 1028 West 120th St. 
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|} dling heavy freight trains is radically 
modified for the better because of the uni- 
form pace and good speed which these 


grade. 


| the problems of that particular line but 


| ation 


every car with its own drive. The multi- 
ple-unit train, where every car or every | 
other car is self-impelled, exerts a much | 
augmented tractive effort, so that it can | 
reach full speed in a brief while after a| 
Where high-voltage, direct current | 
is used, on the other hand, the locomotive 
is relied upon generally to do all of the 
pulling, and only its driving wheels are 
tractors. Accordingly, it takes longer to | 
acquire or to resume maximum headway, 
and the condition of the tracks may inter- 
fere with this to such an extent as to im- 
pose the hauling of fewer cars. 

On mountain sections, where high-volt- 
alternating-current distribution 
provided, and the locomotives are driven 
by induction motors, the problem of han- 


stop. 


is 


tractors can maintain both up and down 
Further, this type of tractor 
places a minimum burden on the brake 
installation. 

In densely settled areas, railway elec- 
trification has occasioned two reflex vex- 
ations. Alternating-current systems give 
rise to a phenomenon known as inductive 


interference, which is apt to upset the 
operation of nearby telegraph and _ tele- 


phone lines. This annoyance has been 
pretty effectually reduced by the proper 
bonding of the that the return 
circuit is taken care of in a way to obviate 
the disturbance of neighboring systems 
of communication. Inductive interference, 
like a mischievous boy, promptly betrays 
its activities in an audible manner. Di- 
rect current, however, promotes the elec- 
trolysis of underground conduits, ete.; 
and the extent of its silent, insidious and 
destructive work is very frequently not 
detectable until collapse of the pipes, 
structure, etc., takes place, Then the dam- 
age may be of a very costly nature. 

It is probable that no one system will 
be accepted to the exclusion of all others, 
but when a system is selected for a given 
railroad the decision should be made only 
after careful consideration not alone of 


rails so 


of those of its neighbors—in this 
way achieving as complete a measure of 
unification economically possible.¢ 


also 


as is 


California’s Seaweed Industry 
(Continued from page 445) 
The process of manufacture is ingenious 





und interesting in view of the fact that} 
they designed all the machinery and equip- | 
ment for a purpose entirely new. The | 
whole takes seventy-two hours but oper- 
necessarily continuous. The; 


is 


| leaves and stems of the alge are used. | 





; out jelled, like a large sheet of rubber. 


| a fine mass. 
| the millions of tiny shells, bits of sand, 


One of the most clever conceptions in the 
factory is a battery of four “mortars” or 
bowls twenty-two inches in diameter and 
fourteen deep in a solid block of concrete, 
with corresponding quadruple wooden 
“pestles”’—an adaptation on a modern me- 
chanical scale of the primitive method 
of grinding. Into these mortars the raw 
material or dry weed is first placed 
and in a few minutes it is stamped into 
The object is to free it of 


alkaline deposits and other foreign mat- 
ter. Then it goes through various tanks 
and vats, one containing a secret solution 
for bleaching and the others plain water | 
for washing, after which it is run through 
a wringer and spread on racks to dry in 
the California sun. It looks like white 








moss, 
Next it is boiled three to four hours, 
filtered, distributed in galvanized iron} 


trays four feet long, two wide and three 
inches deep, and five hours later it comes 


In this form it comes to the sharp knives 
of another wonderful machine, which 
cuts it into pieces a foot long and two 
inches square, each intact but sliced 
lengthwise as are noodles. Having now 
undergone extreme heat a siege of the 
opposite character is provided, for it is 
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“| ly suited; for it makes it feasible to equip] placed on wooden trays and carried into 


a great refrigerating room and for ten 
hours kept at ten degrees below zero, 
The sticks come out solid ice. They are 
slowly melted, the water drained off, then 
put through a forcing machine which flat- 
tens each “noodle” into a thin, transpar- 
ent sheet. Again the California sun ig 
invoked to dry them. Finally they are 


tied in three-pound sheaves of silvery 
sheen, and thus they first go into the 
market. 


The factory is also making a superior 
vegetable isinglass as an experiment and 
the owner believes he can approach in 
quality, at low cost, the Russian mineral 
isinglass now selling for $11.50 a pound, 
An adhesive plaster, photographic films 
and other products are included in his 
plans, which thus far have in nowise been 
disappointing. Potash, iodine and other 
by-products of the alg will be conserved, 
appliances for that purpose being in 
course of installation. 


Edison’s Views on Life and Death 
(Continued from page 446) 

lions upon millions of entities, and that 

our body and our mind represent the 

vote or the voice, whichever you wish to 

call it, of our entities. 

“Now let’s see why we must be com- 
posed of life entities. Supposing you take 
a finger print of your thumb, in the con- 
ventional manner of the police records. 
Then burn your thumb sufficiently to de 
stroy the skin. Do you know that after 
the new skin has formed the finger print 
of your recovered thumb will be precisely 
the same as the first one? Yes, absolutely 
the same, even down to the last line and 
irregularity. I tried it to make sure. 
Here is a mystery which has remained un- 
answered until now. 

“Of course, you say it is nature. But 
what is nature? That seems to me to be 
such an evasive reply. It means nothing, 
It is just a subterfuge—a convenient way 
of shutting off further questioning by 
merely giving an empty word for an an- 
swer. I have never been satisfied with 
that word ‘nature. Now my answer is 
that the skin didn’t happen to grow that 
way again by accident. Someone had to 
plan the new growth and to supervise it 
to make certain that it would conform in 
every way with the old skin. You do not 
know just what that pattern is, and 80 
your brain plays no patt in the operation. 

“Here is where our life entities come 
into action. I firmly believe that the life 
entities rebuild that thumb with consum- 
mate care, drawing upon their remarka- 
ble memory for all the details. 

“Let us consider an analogy, for the 
sake of making my point more clear to 
you. Supposing that a man from Mars 
came to this earth, and his eyes were 80 
much coarser than ours that the small- 
est thing he could see was the Brooklyn 
Bridge. He could not see us. Naturally, 
he might take Brooklyn Bridge for some 
natural growth, just as we consider grass, 
sand, minerals and other things as mat- 
ters of natural development. Supposing 
that same man from Mars were to destroy 
the Brooklyn Bridge, and several years 
later he happened to find a new bridge 
in precisely the same place and of pre 
cisely the same design. Would it seem 
logical for that man to assume that the 
bridge simply grew again in the same 
manner and in the same place? Don't 
you suppose that the Martian would be 
compelled to assume that some intelli- 
gence and guided effort were behind the 
rebuilding of the structure he had de 
stroyed? 

“That is precisely the stand we should 
take regarding the life entities. Obvious- 
ly, the entire matter is one of conjecture. 
'erhaps the entities in our bodies are 
ninety-five per cent workers and five per 
cent directors. At any rate, it is the el 
semble of all these entities which gives us 
our physical form, mental properties, per 
sonality, and so on. 


“The entities are life, I again repeat 
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THE SHOE THAT HOLDS AGE 


$7-22 $809 $900 & 310-20 SHOES 
-FOR MEN AND WOMEN 


YOU CAN SAVE MONEY BY WEARING 
W. L. DOUGLAS SHOES 
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CAUTION.—Insist upon having W.L.Do 


las shoes. The nameand priceis plainly 
Be careful to see 
that it has not been changed or mutilated. 


stamped on the sole. 


SCIENTIFIC 





Bhebestknown <*# 


T shoes in the 


world. They are | \w 
sold in 107 W.L. UW 
Douglas stores, and $5.50 
direct from the factory to you at 
only one profit, which guarantees 
to you the best shoes that can be 
produced, at the lowest possible 
cost. W. L. Douglas name and 
the retail price are stam on 
the bottom of all shoes before 
they leave the factory, which is 
your protection against unreason- 
able profits. 


W. L. Douglas $9.00 and $10.00 shoes are 
absolutely the best shoe values for the 
money in this country. They are made of 
the best and finest leathers that money 
can buy. They combine quality, style, 
workmanship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders in the fashion centers 
of America. The stamped price is W. L. 
Douglas personal guarantee that the shoes 
are always worth the price paid for them. 
The prices are the same everywhere; they 
cost no more in San Francisco than they 
do in New York. 


W. L. Douglas shoes are made by the 
highest paid, skilled shoemakers, under 
the direction and supervision of experi- 
enced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. 


W. L. Douglas shoes are for sale by over 9000 shoe deaiers 
besides ourown stores. If your iocal dealer cannot supply 

ou, take no other make. Order direct from factory. Send 
be booklet telling how toorder shoes by mail, postage free. | 


President 
W.L.Dougins Shoe Co., 
163 Spark Street, 
Brockton, Mase. 
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RELATIVITY 


The Special and tne General Theory 
By Professor Albert Einstein, Ph.D. LL.D. 


Translated by Professor Robert W. Lawson, M.Sc. 


HI authorized English translation of Einstein’s own book explain- 

ing’ his theories to the general public is now available. Dr. Einstein 
has scored a conspicuous success in this volume, steering a skillful course 
between the twin dangers of too much mathematics and too little 
makes clearer than has yet been made just 
wherein lies the dividing line between his special theory and his general 
and just where the two join. 
clarity of exposition this book bids fair to take rank as a classic; and 
in any event, it is by far the most satisfactory treatment of the subject 


to be had at the presen date in English. 


Price $2.50, by Mail $2.58 


For Sale by 


SCIENTIFIC AMERICAN 
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AMERICAN 


If it does, then my apparatus ought to be| Hardening Steel 


of some use. That is why I am now at 


work on the most sensitive apparatus I 
have ever undertaken to build, and I 
await the results with the keenest (n- 
terest.” 


Getting a Line on Concrete Pipe 
149) 

type of the finished product can be com- 
pared with other joints of pipe made of 
specially prepared mixtures, the compari- 
son reflecting the character of materials, 
proportions, water content and other in- 
gredients. 

Permeability tests are conducted upon 
the completion of the tensile-strength in- 
vestigation, the same specimens being 
used. A concrete block, one side of which 
conforms to the inside surface of the 
specimen, constitutes the testing appara- 
tus. It is held against the surface by 
two clamps. Water is furnished through 


(Continued from page 


a one-fourth-inch iron pipe running 
through the tester to the surface to be 
tested. Escape of water is barred by an 


inflated gasket seated in a groove around 
the edge of the tester. Fifty pounds of 
water pressure applied for 
hour. 
is noted at 5-minute intervals. Speci- 
mens are air-cured 29 hours and water- 
cured 3 weeks. Absorption tests are made 
on the same specimens. These are dried 
out in an electric oven to constant weight 
and then immersed in water. Weights are 
taken at one-half hour, 
hours. The percentage of absorption 
based on dry weight. 

Definite results, although not compre- 
hensive because of the incompleteness of 
the investigation, are available from the 
experiments. An outstanding conclusion 


is 


is 


| is that proper grading of select material 


is the most essential factor in the mann- 
facture of an excellent quality of concrete 
pipe. The porosity of a_ pipe influ- 
enced largely by the grading of the ma- 


is 


terial. Rock dust up to 10 per cent and 
clay free from organic matter up to 5 
per cent have proven their efficacy in 


preventing seepage without decreasing the 


| tegrated 


strength of the pipe. 

Laboratory tests show that a substan- 
tially large variation in water content 
does not materially influence the strength 
of the pipe, conditional upon the mixture 
being heavily tamped. Under light tamp- 
ing, pipe made of a so-termed “dry mix- 
ture” is much weaker and seeps freely. A 
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in Gas-Fired 
Furnaces 
(Continued from page 450) 
of quenching is not quite so rapid, or ag 
severe as water or brine, yet quick enough 


| to give the proper hardness to most all 


one-half | 
The quantity of sweat or seepage | 


work. 

It is important to keep all quenching 
baths cool, and replenished from time to 
time with a fresh supply of the liquid. 
Where water is used it is best to keep 
up a fresh supply continuously. Oil baths 
are cooled either by a series of cold water 
pipes around the tank, an agitation of the 
oil by compressed air, or a circulation of 
the oil. The last-named method is per- 
haps the best as it not only causes a 
cooling fthe oil but also a constant 
changing of the bath and takes the heated 
oil away from the metal after it gives up 
its heat to the oil. 

Quenching should be done rapidly but 
uniformly. Tongs for holding the work 
should have as small grip as_ possible. 
Long pieces of steel, including drills and 
reamers should be quenched with their 
axis vertical. Where this is impossible 
such as in very long round rods, they 
should be made to roll into the quenching 
bath with their long axis horizontal, but 


| they should enter the bath very quickly. 


Round cutting tools should be immersed 
with their axis horizontal. Small tools 


| or pieces should be kept in motion when 


4 hours and 48) 


first-rate quality of broken rock of uni-| 
form toughness insures the strongest pipe. | 


This may be attributable to the difficulty 
of finding gravel free from soft or disin- 
particles in California. The 
breaking strength of concrete pipe under 
water pressures varies widely, the varia- 
tion being due to the manner of testing. 


| If a pipe is thoroughly saturated several 


| days 


before the test is made a good 
quality of pipe will test as high as when 
dry, while a poor quality shows a de- 
crease in strength of from 20 to 60 per 
cent. 

That concrete expands and contracts 
when influenced by changes in tempera- 
ture, is knowledge of general acceptance. 
However, the information that a concrete 
pipe expands when changed from a dry 
to a wet condition and contracts to a like 
extent when the conditions are reversed 
is not such common knowledge. A con- 
crete pipe, when subjected to water pres- 
sure for some time, if permitted to dry, 
may contract as much as it would under 
a drop of temperature of 100 degrees Fah- 
renheit. Lxcessive internal stresses in 
concrete pipe, not infrequently resulting 


| in ruptures, are created by having the 





lower part of a pipe line wet if not sat- 
urated and the upper part dry. Seepage 
through the shell of a pipe under water 
pressure will appear under low pressures 
nearly as rapidly as under high pressures. 
If water is going to percolate through a 
pipe, a pressure of 5 pounds to the square 
inch will indicate with reliable accuracy 
the quantity of water likely to pass 


through the shell. 








placed in the cooling bath. 

Warping occurs frequently in hardening 
steel pieces and may be attributed to one 
of two causes—uneven heating or quench- 
ing too long. Some pieces should be left 
in only long enough to harden extreme 
edges. Again it is often necessary to im- 
merse the piece at an angle in order to 
overcome this difficulty. Therefore, it 
will be necessary to give considerable 
thought to the shape and design of the 
tool, in order to obtain the best results. 


The Heavens in November, 1920 
(Continued from page 452) 

Jupiter is a morning star, rising at 1 
A. M. in the middle of the month. Saturn 
is about seven degrees farther east, and 
rises half an hour later. The two plan- 
ets are on the borders of Leo and Virgo, 
and afford a fine spectacle in the morning 
sky. Uranus is in Aquarius, observable 
in the evening, and Neptune is almost op- 
posite in the sky, and visible before day- 
break. 

The moon is in her last quarter at 3 
A. M. on the 3rd, new at 11 A. M. on the 
10th, in her first quarter at 3 P. M. on 
the 18th, and full at 9 P. M. on the 25th. 
She is nearest the earth on the 27th, and 
farthest off on the 15th. During the 
month she passes near Neptune on the 
8rd, Jupiter on the 5th, Saturn on the 
6th, Mercury on the 11th, Venus on the 
13th, Mars on the 15th, Uranus on the 
18th, and Neptune again on the 30th. 

On the morning of the 16th there oc- 


| curs a partial eclipse of the sun, which is 
| visible throughout the northern and east- 


ern portions of the United States, and as 
far west as Kansas. The eclipse begins 
about 9 A. M. eastern time and lasts 
more than two hours for observers in New 
England and the Middle States, about one 
third of the sun’s diameter being obscured 
on the northern side. The magnitude of 
the eclipse will be smaller, and the dura- 
tion shorter for observers farther south 
and west, till it fades away to nothing fa 
Alabama and Arkansas. 


Do Moths Use “Wireless”? 

T has for long been known that cer 
| tain species of moths are able to 
communicate with one another evel 
though separated by a considerable dis- 
tance. This fact is to be noticed very 
plainly during the pairing season. A fe- 
male of the Vapourer Moth (Orayia) 
may be enclosed in a wooden pill box. She 
will then attract males from all diree- 
tions, and these will come from a distance 
of a mile or two. 
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OU get to smoking Camels because you appreciate their 
fine, refreshing flavor! And, you like them better all the 
time because they never tire your taste! 


Camels quality makes Camels so appetizing, so continu- 
ously delightful. And, Camels expert blend of choice Turk- 
ish and choice Domestic tobaccos gives them that wonderful 
mildness and mellow body. 


You have only to compare Camels with any cigarette in 
the world at any price to know personally that Camels are 
a revelation! 


And, Camels never leave any unpleasant cigaretty after- 
taste or unpleasant cigaretty odor! 
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il 


Camels are sold everywhere in scientifically 
sealed packages of 20 cigarettes for 20 cents. 


R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 


Camels ring true! 


They’ll give you new no- 
tions about how delighi- 
ful a cigarette can be! 
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ness—but it’s a LION. 


RADS COST 20 CENTS for a BOX 
BUT THEY’RE MURADS!- 


} , ] ivwwy 7 
lett Out all OT part of the LOO% 
best varieties grown—or if we substi 
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MURADS—they’d only be Foxes! 
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Judge for Yourself—! 
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